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CONTACT METALS TO MATCH THE JOB 
AT THE HOT SPRINGS MEETING OF NEMA 
SOLVING SOME MAGNET WIRE PROBLEMS 


TORQUE MOTORS FOR THE MACHINE TOOL 


Gage Publishing Company 
Publishers to the Electrical Industry 
Since 1892 





Bulletin 709 starter 
in standard cabinet 
(with cover removed) 
showing the gen- 
erous wiring space. 


@ Bulky, clapper-type starters 
cannot meet “‘built-in’’ specifi- 
cations. They are not designed 
to fit into cramped spaces in 

bases or control com- 
partments. They cannot be 
grouped into compact panel 
assemblies. Ordinary controls 
require troublesome slate or 


molded panels. 


Bulletin 709 solenoid starters 
are designed for “‘built-in’’ serv- 
ice. Their compact design per- 
mits them tobe fitted into 
cramped spaces. The solenoid 
construction assures maximum 
dependability. For instance, the 
overload capacity is ten times 
the maximum horsepower rat- 
ing. No other starters offer the 
following ‘“‘built-in’’ features :— 


-in Control | 


ing. No contact r 


@® CONFINED ARC—Mo | 
hood encloses contacts. Sta 
ers may be closely groups 
on machine bases 


may be mounted on raat cs a ar ogee 

without additional . f : Dever Mite bbetett 1) 
unnecessary shut- 

@ FRONT WIRING—All wiring [eReRneN 

is visible and accessible fror 

front. No back-of-panel w \ 


Built in 3 sizes, with or without cabinets, in capacities up to 30 hp, 220 v, 
Allen-Bradley Co., 1309 S. First St., Milwaukee, 





The steel used in New Departure } 


bearings is wrought by forging 


... because we forge them 


Since the dawn of history blacksmiths have 
forged extra strength into metal. Glowing 
steel, caught between hammer and anvil, 
gains new toughness. Man’s ingenuity has 
devised nothing that will take the place of 
forging. New Departure Ball Bearings 
are made from FORGED steel. Huge forg- 
ing presses knead it with a thousand times 
the force of any man-swung sledge. Much 
metal is pees into small compass. Its 


structure becomes uniform. It is longer- 
lived steel, because of the extra toughness 
that has been wrought into it. 

The New Departure Manufacturing 
Company, Bristol, Connecticut. Engineer- 
ing staffs also at Chicago, Detroit, San 
Francisco and London. 


Also makers of TRANSITORQ 


a million speeds at the touch of a finger 


Nothing Rolls like a Ball ® No Other Form:so Strong 


‘NEW DEPARTURE 


| THE FORCED STEEL BEARING 
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A SELECTION of parts, picked at random, 
shows how Scovill’s capabilities for quan- 
tity production of made-to-order parts and 
products are used by some 3000 customers 
in every branch of American industry. 

134 years of experience and a constantly 
expanding field of operations have put 
Scovill Manufacturing Company in a po- 
sition to undertake a wide variety of metal 
work. The small group of Scovill-made parts 
illustrated includes screw shells for elec- 
trical sockets, socket shells, socket caps, 
a hand-lotion dispenser, an oil burner flow 
control, refrigerator hardware, a steam ra- 
diator control valve. 

Steel, copper, aluminum, brass and other 
base metals are all represented in Scovill’s 
output. Some parts are shipped as they come 
from the machines, some are finished by 
Scovill and furnished to the customer ready 
for final assembly, while others are com- 
pletely Scovill-made, ready for shipment 
to the consumer. 

Scovill does not promise to solve every 
fabricating problem, but in most cases, where 
parts or products can be economically made 
of metal by modern production methods, 
Scovill’s wide range of mechanical facilities 
and experience can be used to advantage. 
A discussion of your problems will cost you 

nothing. Write to any Scovill 
office or 65 Mill Street, Waterbury, 
for a ‘‘Masters of Metal’’ booklet. 


SCOVILL 


SCOVILL MANUFACTURING COMPANY 


WATERBURY e CONNECTICUT 
Boston Providence New York Philadelphia Atlanta Syracuse 
Pittsburgh Detroit Chicago Cincinnati San Francisco 
Los Angeles « IN CANADA: 334 King St., E., Toronto, Ontario 
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and more efficient 


Many of us can remember when electric motors 
were huge, bulky machines, incapable of deliv- 
ering anywhere near the power that the trim, 
compact motors of today deliver. But Electrical 
Designing Genius would not be denied and, as 
the years wore on, motors were progressively 
reduced in size as power output and efficiency 
were increased. 

Pioneering shoulder to shoulder with the 
electrical manufacturing industry was ARMCO, 
even as it continues to do. One of the achieve- 
ments of which it is most proud was the early 
creation of electrical sheet steels to adequately 
meet specific purposes. But Armco did not stop 
here ... it has gone on improving these highly- 
specialized sheets until today it produces grades 
that serve every requirement. And ARMCO car- 
ries on, for this and all other industries that 
need increasingly better iron and steel for elec- 
trical equipment. The American Rolling Mill 
Company, Executive Offices, Middletown, Ohio. 


* 


Whatever your problem in fabricating 
and finishing sheet metal, Armco can 
meet it to the letter. There is a grade of 
special analysis iron or steel sheets for 
your every need. Put it up to Armco. 













Why motors are smaller 
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the Superior Molded and Laminated Phenolic 
FABRICATED #0 your SPECIFICATIONS 


N the electrical industry engineers and designers find unlimited opportunities to 

improve their product in appearance and performance through the use of INSUROK 
because this superior laminated or molded phenolic lends itself readily to every elec- 
trical manufacturing requirement. 


Of known electrical and physical properties, chemically resisting most reagents, acids, 
solvents, oils and other liquids, INSUROK does not corrode or deteriorate — rather 
it improves with age. 
In sheets, rods, tubes, punchings and other forms, INSUROK can be sawed, drilled, 
punched, tapped, turned, planed, milled, sheared and fabricated with ease in your own 
plant—or delivered to you in finished form ready for assembly . .. made to your exact 
specifications in precise tolerances. ‘ 


Investigate this versatile plastic. Richardson technicians will be glad to show you how 
manufacturing costs can be reduced and your product improved by the use of 
INSUROK. No obligation, of course. 
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he RICHARDSON COMPANY 


NDED 1858 


Melrose Park, (Chicago) Ill. Lockland, (Cincinnati) Ohio 
New Brunswick, N. J. Indianapolis, Ind. 
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Keep the ‘Troub! 
ay ce Been} p s : 


out of your coil department 


BELDENAMEL 
is the highest achieve- 
ment of the wire maker’s 
art. Years of research and 
manufacturing experi- 
ence make Beldenamel 
supreme for uniformity 
and dependability. 





DEFECTIVE INSULATION is 
only one of the “Trouble Trio” that 
cripples your winding department 
schedules. SPRINGY WIRE and 
SPOOLING TROUBLE are the two 
other vicious production thieves 
who increase over-all expense of your coil department. 

Belden magnet wires keep the “Trouble Trio” out of 
your coil department. Increased output, freedom from 
rejections due to short circuits, fewer spooling changes, 
and higher winding speeds are enjoyed by all users of 
Belden magnet wires. 

Beware of the “Trouble Trio.” They lurk in every con- 
signment of inferior magnet wire. Don’t let the “Trouble 
Trio” boost your winding costs. Specify Belden for 1936. 
Belden Manufacturing Company, 4633 W. Van Buren St., Chicago 


Beldenamel 
















The BELDEN ENGINEERING 
STAFF, maintained during the 
depression years, is larger than ever. 
Through constant research, during 
the past four years, new develop- 
ments and equipment have been in- 
troduced in Belden Wire production. 
Hence, Belden Magnet Wire contin- 
ues to be the finest ever produced. 
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PROTECTION 


The ALLIGATOR ferociously 
and capably Protects her eggs, 
Settee me teom bite tier tect m on maele 
warmth of the southern sun. 


e 


For every offense, Nature or man provides a 


protective defense. ...Up until 1906, heating elements 





burned out prematurely, because none of them had 
adequate defense against the attack of the oxygen. 
But in 1906, alloys were found by A. L. Marsh that did 
have the needed protection. These were the nickel- 
chromium alloys called Chromel. In use, a thin, dense 


skin is formed that effectively keeps the air away 


0 5 









OMEL 


THAT MADE ELECTRIC HEAT POSSIBLE 





from the metal beneath it. With this protection of 
Chromel, the heating device business came into being. 
And now 30 years later, Chromel protects your name 
when you use it for cold resistors or heating elements. 
Chromel has the right temper, bright finish, uniform 
resistance; stretches evenly, and has outstanding 
durability. 


Hoskins Manufacturing Co., Detroit, Mich. 


Send for our new Catalog-K (B). .. . 
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1 Delco Motors are designed and manufactured with infi- 
Th i-mote lie aT-aY part of a Delco Motor must meet the high 
standards of precision and quality which have been set for it; 
every operation must be performed efficiently and accurately 
—even down to the last minute detail of assembly. Only 
by adhering strictly to this policy does Delco merit the con- 


tinued confidence of the men who make, the men who sell, 


and the millions of people who use Delco-powered refriger- 


ators, washers, ironers, oil burners and air conditioners. 


DELCO PRODUCTS CORPORATION °ouio 


In Canada: McKinnon Industries, Ltd., St. Catharines, Ontario 
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“SA” SERIES BRUSHES set a standard ys 


of performance on electric shovel gen- 
erators never before attained. They carry 
extreme peaks day after day, reducing 
maintenance expense and eliminating 
interruption of service. 

The generators on the huge electric shovels, used 
in the strip mining of coal, present one of the 
most difficult problems encountered in brush appli- 


cation. The loads are a succession of severe peaks, 


recurring at intervals of one minute or 
less, and often reaching the stalling point 

of the motors. 
Besides meeting such extreme loads, 
the graduated performance character- 
istics of the “SA” Series of electro-graphitic 
grades make them applicable to almost every class 
of commutating type equipment, both A.C. and 
D.C. Other National Carbon grades take care of 


those applications not covered by the “SA” Series. 


LET US DEMONSTRATE THE SUPERIORITY OF NATIONAL CARBON BRUSHES FOR YOUR SERVICE 


NATIONAL CAMEBON COMPANY. 


Carbon Sales Division, Cleveland, Ohio 
Unit of Union Cérbide UCC and Carbon Corporatior 


BRANCH SALES OFFICES NEW YORK 


PITTSBURGH CHICAGO 
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For all-round use. A thoroughly dependable a 
squirrel-cage motor that will give years of re- A re enclosed 
liable service. Mounting dimensions are inter- against , dirt, mild chemicals, 

changeable with those of single-phase motors ture. A motor which has a ong, ores ie 


7 HIS sturdy motor is available in a 

s varicty of mechanical modifications 

j (as, for example, some of the types illus- 
trated above) which will meet the power 

f requirements of your design. Its ratings, 

' from 1/8 to 3/4 hp inclusive, offer you a 
wide range from which to choose. 

F Whether you require a standard or a : ; ee 
special fractional-horsepower motor, ee ne 
General Electric has a type that will le. oe 


correctly meet your needs. 


The Type K motor for polyphase power 
supply is but one of the large variety of 
G-E fractional-horsepower motors. It is 
a thoroughly dependable squirrel-cage 
| motor that will give years of reliable 
service. Mounting dimensions inter- 
changeable with those of other G-E 
fractional-horsepower motors assure you 













For stop-and-start eplicuson: such as hoist, oo 


: 7 . : door operators, and other applications where — 
: maximum value. For further information, a brake is required, this equipment will give 

; : : you long service life and simplify ineclioten 
f communicate with General Electric Com- 


pany, Schenectady, N. Y. POM oS ae oe 


070-100 


GENERAL @ ELECTRIC 
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_.. FLYING AEROPLANES 
OR 
LIGHTING CITIES... 


Whatever your contact requirements may be... 


WILCO has developed materials for your exact needs 


@ Since 1914 the H. A. Wilson Company has pioneered 
in the development of rare metal contact points. Our 
metallurgists have produced special alloys to meet the 
most exacting requirements of every industry. Platinum, 
Gold, Silver, Iridium, Palladium, Molybdenum, Tungs- 


ten, Cadmium. 


@ All of these precious metals have been worked into 
alloys which have made possible the faultless performance 
of the products of more than 600 of America’s leading 
manufacturers. They are in use on products ranging from 


H. A. WILSON COMPANY, 105 Chestnut Street, Newark, N. J. 


106 


delicate measuring instruments to power house generators. 
Also included in the platinum group are Wilco #50, 
Wilco #19, ‘Aeralloy,” ‘“Wilcoloy.” 


@ Beginning with Lindbergh's flight to Paris practically 
every record-making flight has been accomplished by 
planes equipped with Wilco 
platinum contact points; until 
today 95% of all American- 
made aeroplane magnetos are 


Wilco-equipped. — on 


— Branch Office: Chicago, Ill. 
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A few of the many standard and special 
upset headed items made from Alcoa 
Aluminum. Standard stocks and complete 
manufacturing facilities at your service. 


JUNE, 1936 


Squirting, or, if you insist on 
being technical, impact extru- 
sion, is another Alcoa Aluminum 
process which has fascinating pos- 
sibilities for production economy. 

Consider the coil shell illus- 
trated above. It is approximately 
434 inches long, overall, and 31% 
inches in diameter. Walls rela- 
tively thin. The boss on the 
end, the shell, the fins, every- 
thing but the threads were im- 
pact-extruded from a cold blank 
of Alcoa Aluminum in one quick 
operation. 


The dimensions are uniformly 


accurate, tolerances are close, 
and the surface finish is bright 
and pleasing. 

This process is applicable to 


several alloys of Alcoa Alumi- 
num, providing a considerable 


range in physical properties. 

We have developed and ex- 
panded the capabilities of this 
process to provide new economy 
in the manufacture of small and 
medium size parts. The only way 
we know of to ascertain whether 
the part you have in mind 
can partake of this economy is to 
ask us. If it is symmetrical, pref- 
erably of basic cylindrical form, 
the possibilities are excellent. 

The net of the story is: We have 
a mighty interesting process. You 
are looking for economy. Let’s 
get together. ALUMINUM COMPANY 
OF AMERICA, 2179 Gulf 
Bldg., Pittsburgh, Pa. 





HARD BOILED 


Motor Control Equipment 


that doesn’t know how 
to lay down on the job 


» 
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When you put your final O. K. 
on a machine tool... a piece 
of heavy equipment... or an 
electrical appliance . . . be sure 
you have equipped it with 
Motor Control Equipment that 
will add to its efficiency! Colt- 
Noark Motor Starters can be 
furnished for almost every type 
of starting and control require- 
ment... built to protect your 
product, as well as your repu- 
tation! 


oe 


>) 

& 

o* i 
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Tell pei 


The New Colt-Noark line includes A.C. and D.C. Magnetic 

Motor Starting Switches ...Combination Safety Switch 

and Motor Starting Units . . . Explosion and Weatherproof 

Motor Starters . . . Motor Reversing and —— Transfer 

Switches. . . Two-Speed Motor Starters . tic Con- 

ae tactors... Push Button Stations . "i cee Thermal 

Explosion Proof Magnetic Sayer a Switches ... Tumbler Switches . . and the New PRO- 
Motor Starter with sealed é TECTIT uxiliary Circuit Breaker. They’ re all listed in detail 
ealigtate iam Sieh x in the New Colt-Noark Catalog Number 59! 


Get this New Catalog 
Combination Motor Starting 


Switch and Quadbreak Type Now on our printer’s presses. It's 
The new PROTECTIT Aux- 
iliary Circuit Breaker. Com- & Gaiety Gutich yours for the asking. Send for it now 
bines ‘‘On’* and ‘‘Off’’ 


operation with overload pro- 


oe yh glean ‘and COLT’S PATENT FIRE ARMS MFG. CO. 
Electrical Division *» * Hartford, Conn. 


sj COLT-NOARK 


EN aes 





SWITCHES - MOTOR STARTERS - FUSES 
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Send. the new booklet ‘Industrial 


Uses of Micarta.’’ See the scores of 
ways Micarta is serving industry and 
can help you. 


HARDER than ebony 
LIGHTER than aluminum 


STRONG and tough like steel 
INSULATES like mica 


RESISTANT to water, oil, chemicals 
EASY T0 WORK like brass 


‘“‘What,”” you say, “A material with all these 
qualities? Impossible!’ 


And yet the evidence to prove it is the im- 
portant place it holds in the industrial world 
today. Gears, rods, structural parts, panels, 
bearings, high-voltage insulation, chemical 
plant equipment and all sorts of duties in pa- 
per, textile, mining and food industries. 


If you have a design problem, a product to 
make more salable, a plant to make more effi- 
cient, a machine that needs doctoring—the 
chances are 99 out of 100 that Micarta can 
fill the bill. 


We don’t profess to know your business or 
your problem—but we do know that if you 
need a material or are looking for a material 
that is better mechanically, electrically, chem- 
ically and is easy to machine and work— 
Micarta may hold the magic answer. 


Ask today for a conference with a Westing- 
house Micarta Representative. His call will 
obligate you in no way. 


BREE ae tae Ma Re 


Westinghouse Electric & Mfg. Co., 
Room 5N, East Pittsburgh, Pa. 


Without obligating me, send a free copy of your book, ‘Industrial Uses 
of Micarta.” 











CORD SETS... 


LIKE ATHLETES NEED 
STRAIN PROTECTION 


G-E STRAIN RELIEFS ARE MOLDED ONTO THE CORD 


Every athlete guards against muscle strain 
as expertly as possible. Ankle protectors, 
knee protectors, shoulder pads, etc., are all 
used to keep the player fit and in the game. 
In the same way, good cord-protecting strain 
reliefs on appliance cord sets keep the appli- 
ance efficient and “on the job”. 

General Electric rubber cord protectors 
are molded directly onto the cord. Tough— 
resilient—they relieve damaging strain on 
terminal connections. They protect the cord 
at important points where trouble is apt to 
occur. G-E molded rubber strain reliefs are 
designed to make it easy to connect the cord 
set to your appliance. 

In short, these G-E cord protectors pro- 
long the useful life of every appliance. May 
we show you a cord-protecting rubber strain 


relief molded on the cord for your product? 
For samples, complete information, or help 
in solving unusual strain relief problems, 
write Section Q-616, Appliance and Mer- 
chandise Department, General Electric Com- 
pany, Bridgeport, Connecticut. 


GENERAL @ ELECTRIC 


ACCESSORY EQUIPMENT 


APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONN. 
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The shoes of the crawler trac- 
tor, constantly moving and 
flexing, travelling over rough 
uneven ground and bearing tons of weight, 
stand a tremendous strain. The Live Action 


of Spring Washers keeps them secure because 


TREMENDOUS STRAIN 

ON THE SHOES OF A 

CRAWLER TRACTOR 
DEMANDS THE 


OF A SPRING 
WASHER 


it compensates for play 
and looseness. 
The Spring Washer is the only washer equal 
to the toughest jobs. Naturally, it is just as 


superior in simpler tasks. 


SPRING WASHER INDUSTRY 


616 WRIGLEY BUILDING 
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CHICAGO, ILLINOIS 
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CONSUMERS 


| Phosphor Bronze, Nickel Silver, Beryllium Gopper 
and Other Non-Ferrous Alloys 


HE Riverside Metal Company was established in 1879. 
Today it is one of the country’s leading producers in its 
field. What are the factors responsible for this consistent 
growth? Quality of products? Of course! Prompt service? 





Naturally! However, there is a third and very important 
factor, and that is the extent to which this mill cooperates 





with consumers. For no matter what a fabricator’s special 


efx m COT 


| requirements may be, major problems and small details 
| receive equal consideration at Riverside—the mill which 
| works hand in hand with its customers. 


tf —_ ee TS +> —- 


We will gladly furnish samples of our metals for testing 
purposes. No charge is made for samples of our phosphor 
bronze and nickel silver. 


GAC 


THE RIVERSIDE METAL COMPANY 


RIVERSIDE Burlington County NEW JERSEY 
NEW YORK ® HARTFORD “ CLEVELAND * CHICAGO 


mers DTV E DOT Beene 


PHOSPHOR BRONZE 'e NICKEL SILVER e BERYLLIUM COPPER 


Ne 
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Electrical ‘Inspection Tools. 
Keep pace with produc- 
tion, guard accuracy and 
incorporate notable inge- 
nuity and design © skill. 


Electricity in the Barber and 
Beauty Shop. A remarkable 
field of use and progress 
which is rapidly expanding. 
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GAGE PUBLISHING COMPANY 
232 Madison Ave., New York, N. Y. 
Nelson W/. Gage, Chairman of the Board 
J. F. McClure, President-Treasurer 
L. C. Fletcher, Vice President-Secretary 


Chicago Office: 1258 Pratt Blvd. 
L. C. Bassett, Vice President 


A. L. Marsh 
New York, N. Y. 


George H. Duffield 
119 Washington St. 
Newton, Mass. 


JUN =6 1936 


EEEC PREC AL 
MANUF ACTURING: 


©cie 301934 


JUNE, 1936 


Vol. 17, No. 6 


With Nema at Hot Springs 


Word and picture impressions of the Spring Meeting 


Best Design of the Month 


Wilbur Henry Adams makes the sixth citation 


How to Handle Magnet Wire for Best Results 


First aid in the important field of coils 
Selecting the Right Relay for the Job 


What Contact Materials to Use and Why 


Materials must be matched with service characteristics 


Torque Motors for Better Boring Machines 
Large equipment offers interesting applications 


What Service Shop Men Are Thinking About 


Reporting on N. |. S. A.’s annual meeting 


New Product Design Contest Announced 


New Designs New Products 
Novel Applications Personal Mention.......... 
Editorial With the Manufacturers. . . . 
Where to Get Motors, Controls 48 Association Activities 

What Nema is Doing 


New Publications 


Some Financial Facts 


Latest Electrical Patents 


Member 


Controlled Circulation Audit, Inc. 




















HORSE HEAD SPECIAL (once? cau) ZINC 
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ASH TRAY OR END-PLATE 
—make it a ZINC Alloy Die Casting 


In considering production methods for your new parts, can you see possibilities 
from their similarity with other parts? The production pictures shown above are of 
an ash-tray. Considered more broadly, it’s a dish—turned upside down with slight 
variations it might be a cover, an end-plate or any one of a dozen parts. There were 
several obvious methods of manufacturing this part; but when costs, ease of finishing 
and appearance were considered it went to a ZINC Alloy Die Casting. 


In our publication, “The Alloy Pot,” we try to keep will gladly place your name on our mailing list to 
abreast of the rapid developments in this industry. We receive the literature on this subject if you so desire. 


THE NEW JERSEY ZINC COMPANY 
160 Front Street Gio New York City 
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Business Development Plan 
Dominates Nema Meeting 


i 


After a full year of activity Nema finds 
tangible, realized rewards and not- 
able future opportunities in the busi- 
ness development program for further- 


President Jones stresses responsibili- 
ties of management and of individual 
business men in the present economic- 
political-social era and crisis. Labor- 


ing virtually all-member interests. employer relationships also discussed. 


ROADENING its general meet- 
ing activities somewhat, the Na- 
tional Electrical Manufacturers 

Association, in Spring conference at 
Hot Springs, Va., May 17-22, held 
two general open sessions of its poli- 
cies division and reduced the number 
of division, section, group and sub- 
group meetings quite appreciably 
from the total sometimes held. This 
enabled members to meet and think 
in the broader interests of Nema and 
the electrical manufacturing industry 
as a whole while, at the same time, 
it reduced the pressure for concen- 
trated attention upon diverse and 
relatively detailed small-group mat- 
ters by those, particularly committee 
chairmen and other unusually active 
members, whose activities carry them 
into several fields. The step seemed 
to be welcomed by the membership. 


At the second session of the poli- 
cies division, held Tuesday evening, 
there were addresses by President 
Jones, Thomas McFadden of Dono- 
van, Leisure, Newton & Lumbard, 
and by Francis E. Neagle, counsel to 
Nema. Mr. McFadden spoke on 
“Effective Enforcement of and Edu- 
cation on Industry’s Trade Practice 
Rules,” while Counsel Neagle’s topic 
was “The Sugar Institute Decision 
of the Supreme Court,” during which 
discussion he developed certain sig- 
nificances from the decision as bear- 
ing upon Nema and member inter- 
ests and policies. 

All other meetings were closed 


UPTREND CONTINUES 


sessions. Among the more impor- 
tant were those of the advertising 
and publicity committee, business de- 
velopment committee, codes and 
standards committee, law committee, 
board of governors and laboratories 
committee. An industrial electrifica- 
tion bureau was discussed and or- 
ganization plans arranged. 

Attendance this year totaled nearly 
450 against about 400 last year. 
Last year’s total was the largest at- 
tendance to have been recorded for 
a Nema Hot Springs meeting and 
this year thus again set a new high 
record. 

Informal comments by members 
outside of meetings showed notable 
preoccupation with the outcome of 
the political situation and presidential 
election, definite apprehension over 
any result which would ultimately re- 


, Among those addressing the poli- act unfavorably to business interests 
cies division meeting at the first ses- and a hopeful willingness to assume 
5 sion on Monday morning were Presi- the best. That the business devel- 
dent F. C. Jones, Chairman C. E. |x opment program has gained in pres- 
Swartzbaugh of Nema’s Business De- $ tige among members and has a real 
velopment Committee and Whiting Z likelihood of meaning much to Nema 
D Williams, industrial relations coun- | 2 seemed evident from comments made. 
be selor. Thus attention was given at |* Price structures are once more the 
the first session to general policies, subject of wide discussion and some 
. the first anniversary of Némna’s bus- concern. 





iness development program and the 
mental approach today of the worker 
to his employer relationships. 
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Nema is hopeful, willing to accept 
ideas which will bring business, lower 
production costs and make for 











































































































H. B. Crouse 


Crouse-Hinds 


greater profits and, barring the most 
unfortunate of events, should well 
report notable progress for its indus- 
try and members for the balance of 
1936 and for 1937. 


PRESIDENT JONES’ VIEWS 


ASING his address to the meeting 

upon some of the alarming re- 
lationships which have developed be- 
tween industry and government in 
the past few years, President Jones 
pointed out that today “one out of 
every three families in this country 
is dependent, in whole or in part, 
on the Federal government for its 
livelihood” and demonstrated the 
fundamental corrections which he felt 
to be vital if this situation were to 
be changed. 

Fundamental in President Jones’ 
program would be the elimination of 
continued relief for and public sup- 
port of non-citizens and the adop- 
tion of a permanent program to re- 
duce our reserve supply of labor. 
Thus Mr. Jones advocates an ap- 
proach to a future condition “where 
our business must expand as far as 
our supplies of labor will permit, and 
no further.” 

“Even the ‘New Dealers’ should 
be interested in such a program,” 
stated President Jones, “if they are 
really striving to give our Ameri- 


20 


S. L. Nicholson 


Westinghouse 


Gerard Swope 


General Electric 


can people the ‘more abundant life.’ 
What could possibly bring us nearer 
to a truly ‘more abundant life’ than 





W. J. Donald 


Nema 


jobs seeking men, with increased 
wages and higher standards of liv- 
ing that would go with such a situ- 
ation ?” 

Touching upon another phase of 
the national situation, President Jones 
said, “I am confident that the voters 
are slowly awakening to what is be- 
ing done to them and their country. 
I trust that their awakening will not 
come too late .. . I cannot conceive 
of their being fooled forever by... 
political relief arithmetic.” 


BUSINESS DEVELOPMENT PLANS 


BJECT, “To sell more products 

and services for all Nema mem- 
bers.*’ Progress, “Notable.” That 
would appear to sum up Nema’s Bus- 
iness Development activities to date 
with perfect accuracy. Chairman C. 
E. Swartzbaugh of this Nema com- 
mittee offered a review of the pro- 
gram and activities to date, empha- 
sized the time factor in any measure 
of tangible accomplishment and urged 
further and wider association partici- 
pation. 

Close co-operation between the 
four major branches of the electrical 
industry was cited by Mr. Swartz- 
baugh as_ having progressively 
evolved from Nema’s year-old pro- 
gram. The Edison Electric Insti- 
tute, National Electrical Wholesalers 
Association, National Electrical Con- 
tractors Association and Nema are 
whole-heartedly and effectively co- 
ordinating efforts. 

“The organization of the Electrical 
Industry Promotion Committee is a 
most constructive accomplishment,” 
pointed out Chairman Swartzbaugh. 
“It makes possible the co-ordinated 
and concerted effort of all branches 
of the industry on any worthwhile 
National Business Development Pro- 
gram. The National Program and 
its objectives can be disseminated 
promptly and almost simultaneously 
in all of the major marketing cen- 
ters of the country, once the local 
committees are established.” Spe- 
cific accomplishments of local com- 
mittees in various centers were re- 
ported. 

Other co-operation reported by 
Chairman Swartzbaugh was contact 
with architects and builders, the elec- 
trical maintenance engineers activity, 
electric leagues and promotion of 
adequate wiring. 

“If the Business Development De- 
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partment of Nema could record no 
other accomplishment, in the year 
just passed, than the completion of 
satisfactory arrangements for the Na- 
tional Kitchen Modernizing Program 
joint activity with EEI, it would 
have achieved some measure of suc- 
cess .. . this activity is sure to make 
history,” asserted Chairman Swartz- 
baugh. A kitchen modernization dis- 
play was set up at the meeting, where 
various forms of promotional mate- 
rial and publicity were exhibited and 
attracted considerable attention. 

That opportunities for more busi- 
ness were numerous in the current 
rural electrification promotion activ- 
ities and support of the federal gov- 
ernment was also demonstrated. “Al- 
ready,” it was stated, “the headquar- 
ters staff has been working closely 
with R. E. A. authorities, through 
the Nema-R. E. A. advisory com- 
mittee, assisting in the preparation 
of editorial material showing the 
farmer what complete electrical serv- 
ice will mean to him, and how, 
through adequately planned and ef- 
ficiently installed wiring, he can re- 
ceive the full benefits from his elec- 
trical service.” 

“Your committee,” concluded Mr. 
Swartzbaugh, “feels some progress 
has been made—but there is still 
much to be done. It is our hope 
that the work can and will be contin- 
ued on a somewhat larger scale. But 
that is not possible unless more of 
our members take an active interest 
in it. Too many people are trying 
to ride the other fellows’ coat tails— 
too many members are too ready to 
tell the chairman of this committee 
that he is doing a swell job and feel 
that they have been a real construc- 
tive help. 

“Today our market is absolutely 
limited and circumscribed by the 
number of wired buildings and the 
adequacy of the wiring in them and 
this lethargy of the general public 
as regards wiring adequacy is due 
to the failure of the electrical in- 
dustry as a whole to sell the invalu- 
able service which electricity and 
electrical products render but which 
they can only render to the fullest 
degree where wiring is adequate or 
complete in every respect. 


“The Industry Promotion Com- 
mittee is formed, local contacts 
through the electrical leagues and 
the local industry promotion commit- 
tees offer the best and most compre- 
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hensive medium heretofore available 
to translate any national industry 
program into local action. 
“Perhaps now is the time for Nema 
to consider taking the leadership in 
a joint industry electrification pro- 
gram, the need is there, the machin- 
ery to make the right plan function 
is in process of formation, all we 
need is a plan and the will and co- 
operative spirit to do the job.” 


TREMENDOUS TRIFLES 


TIMULATING and vigorous 
commonsense observations by 
Whiting Williams, industrial rela- 
tions counsellor, centered around the 
logical idea that it is the small and 
relatively neglected things that cause 
employer-employee conflicts. Drawing 
upon his experience as an adviser in 
industrial and customer relations to 
many large organizations both here 
and in foreign countries, Mr. Wil- 
liams cited many instances demon- 
strating that labor agitators and agi- 
tation grow not on great principles in 
conflict, but upon uncorrected small 
injustices and annoyances. 

That labor is not being disrupted 
in its normal attitude by the stirrings 
of labor leaders and federal planning 
was concluded by Mr. Williams, who 
said, “Legislators of the country 
have offered to the workers of the 
country the instrument called col- 
lectrve bargaining, and it is assumed 
by these legislators that of course 
every worker, every wage earner in 
the country, will be perfectly de- 
lighted to take that tool as thus put 
into his hands by a friendly, pater- 
nalistic government and proceed to 
walk right into the abundant life. 

“As I see it, the outstanding phe- 
nomenon of these past two years 
has been the surprisingly small ex- 
tent to which the wage earner of the 
country has, as a matter of actual 
fact, availed himself of that tool and 
that instrument called collective bar- 
gaining. Of a total of 33,000,000 
wage earners, every one of whom 
should be a prospect for membership 
in the organized workers of the coun- 
try, only 3,500,000 have accepted the 
invitation.” 

Primary among employee thoughts 
is “job security,” said Mr. Williams, 
who cited instances where seemingly 
difficult demands and situations rested 
on the clarifying of simple misunder- 
standings, sometimes the result of the 
unguided actions of foremen and su- 
pervisors. 































































BEST DESIGN OF THE MONTH 


WILBUR HENRY ADAMS 


designer for Stromberg Electric (time clocks), Erie Meter (gasoline dispens- 
ing pumps), Republic Steel (offices and decoration), Perfection Stove (ranges), 
and Electromaster, Inc., selects this Robert Heller-designed fan for citation, 











With many types of magnet wire 
available, the manufacturer of coils 
and the purchaser of coils for incor- 
poration in electrically operated or 
controlled products must use discre- 
tion and good judgment in selecting 
the cross section of wire or the form 


How to Handle Magnet Wire 


for Best Results 


selections. 


IRE employed for winding 

electromagnets, solenoids or 

motor coils must meet nu- 
merous special requirements that ma- 
terially differentiate it from the wire 
that is used for the transmission of 
energy for light and power purposes. 
Under the general term of “magnet 
wire” it is subject to a standardiza- 
tion as to insulation entirely different 
from the standards applied to those 


chine, tool or appliance it is desirable 
that the characteristics of the various 
types of magnet wire available should 
be carefully considered in order that 
the selection may be made of the type 
best suited to meet the requirements 
of insulation, service and allowable 
space limitations. 

The wide field for the use of mag- 
net wire in the construction of mag- 
nets, ignition coils, transformer coils, 
meter coils, field coils and armature 
windings has long emphasized the de- 





types of conductors commercially 
rated and defined as either wire, cable 
or cords. 


When coils of any kind are to be 
incorporated in the design of a ma- 


BECAUSE 


“It is one object that, to my mind, warrants 
being designed along the lines of the much 
over-done streamline form. Today the term 
‘streamline’ has entered into almost all 
forms of design and in many cases to a 
ridiculous degree, such as in ladies purses, 
shoes, kitchen stoves, cooking utensils, 
wrist watches, etc. Even though it is ridicu- 
lous sounding to a certain sense, we have 
to admit the term ‘streamline’ has had a 
terrific selling appeal. 


“This fan truly embodies this streamline form. 
When one thinks of an electric fan, he auto- 
matically thinks of motion, airplane pro- 
pellers, etc. and speed in movements of air 
currents. In this fan the design of the two 
blades, the utter simplicity of the outer guard 
(usually over-done in fan design), and the 
airplane wing base, together with the guard 
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sirability of an established standard- 
ization of the mechanical and physi- 
cal properties of this type of wire but 


mounted on the fuselage all lend to the 
appeal that should make it a merchandising 
‘natural.’ 


“It is a design which exemplifies sincere 
thought on the part of the designer who, it 
seems, found that two blades function as well 
as four and used this idea as a basic element 
of his design. In fact, it is so simple, clean- 
cut, and functional in appearance that one 
could not help but cast a second glance on 
seeing it displayed. 


“From a manufacturing standpoint, it em- 
bodies simple assembly and should be able 
to be produced very economically. | think, 
if the manufacturers of low-priced electrical 
appliances could get more of the spirit into 
their products as portrayed in this fan, that 
a great stimulus in the field would result. 


“| think it is one of the finest examples of 
product design that | have had the pleasure 
of witnessing.” 





of insulation which will best meet 
his product needs. 
intended to summarize the main fea- 
tures to be considered in making such 
Nema 
simplified the situation greatly and 
further improvements may be realized. 


This survey is 


standards have 


it is only since the beginning of the 
current year that such standardiza- 
tion has been generally adopted. 

In the “National Electrical Manu- 
facturers Association (Nema) Mag- 
net Wire Standards,” published in 
January we now have such standards 
established in so far as they apply to 
enameled, cotton-covered and _ silk- 
covered, round magnet wire. These 
standardizations embrace the general 
properties of wire and covering; the 
manufacturing standards as applying 
to the application of the covering, 
spooling and joints; specifications for 
thickness of covering, adherence, 
flexibility, aging, softening and elec- 
trical layer and twist tests. 

In addition to the types included 
in the Nema standards there are also 
available magnet wires having cover- 
ings of paper, cellophane, cellulose 
acetate and asbestos as well as com- 
binations of a coating of enamel with 
one or more coatings of any of the 
types of textile or fibrous insulations. 


ARE copper wire used as the basis 

of magnet wire conforms to the 
specifications of the American Stand- 
ards Association for soft or annealed 
copper wire. The gage used in de- 
termining the sizes is the American 
Wire Gage (AWG) which is the 
same as that formerly, and to some 
extent at present, known as_ the 
Brown & Sharpe gage. (B & S) 
In this gage the diameter of bare 
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No. 0000 wire is 0.46 in. while that 
of No. 40 is 0.00314 in. Each inter- 
vening size throughout the range is 
equal to the product of the size 
immediately below multiplied by 
1.1229322. While No. 40 is the 
smallest size rated by the Bureau of 
Standards, the diameter of any size 
below this may readily be determined 
by the application of the above factor, 
that is, by dividing the diameter of 
No. 40 successively by this figure 
until the desired size is reached. 
Thus No. 46, for example, would be 
found to be 0.00157 in. in diameter. 
Due to the frequent need of diameters 
ranging between those covered by the 
standard gage it is becoming increas- 
ingly common to specify magnet wire 
by the thousandth of an inch, or mils, 
instead of by any gage number. 


ENAMELED INSULATION 


Rib ncncnrn insulation of magnet 
wire consists of one or more coats 
of a special enamel which is applied to 
form a smooth coating which is then 
baked on thus producing a covering 
much like a varnish film. This coat- 
ing is made-of a mixture of gums and 
oils and while its exact composition 
may be varied by the different manu- 
facturers it must in all cases possess 
certain properties to comply with the 
Nema standards. Its thickness should 
not be such as to exceed the maxi- 
mum allowable increase in diameter 
as shown in the accompanying chart. 
The enamel must be capable of with- 
standing an elongation of 20 per cent 
inl a piece held ten inches between 
grips when stretched at a rate of ap- 
proximately 15 in. per minute at a 
temperature of 60 deg. to 80 deg. F., 
without producing cracks visible to 
the unaided eye, except in sizes 
0.0179 in. and smaller where the elon- 
gation must be to the breaking point 
of the wire provided the elongation 
does not exceed 20 per cent. 

When immersed in neutral mineral 
transformer oil for 48 hours at 212 
deg. F. (100 deg. C.) the enameled 
coating should not be softened suffi- 
ciently to be rubbed off with a cheese 
cloth gripped between the thumb and 
finger. 

This type of wire is generally re- 
sistant to varnish solvents so that the 
treatment of coils of enameled magnet 
wire with most insulating varnishes 
will not break down the enamel film. 
There are, however, certain varnish 
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solvents that are extremely active and 
will injure the best of enamel if the 
coils are allowed to remain in the 
varnish for a considerable period. It 
is therefore advisable, when enameled 
wire is to be used to a great extent 
where varnish insulation is to be ap- 
plied after winding, that specifications 
or samples of the varnish be sub- 
mitted to the wire manufacturer for 
examination and determination as to 
the suitability of the enamel when 
used in connection with the particular 
grade of varnish to be employed. 
While not actually waterproof the 
enamel coat is practically impervious 
to moisture due to high humidity and 
it is heat-resistant to the extent of 
permitting its use in apparatus with 
temperatures running as high as 212 
deg. F. (100 deg. C.) and will gen- 
erally withstand temperatures higher 
than this for short periods. Where 
there is a possibility of continuous 
operation at high temperatures the 
use of chromoxide or asbestos-cov- 
ered wire should be considered. 
Chromoxide wire is coated with a 
compound insulation which conbines 
the properties of organic and inor- 
ganic insulating materials. This par- 
ticularly suits it for use where high 
temperature conditions prevail as the 
effectiveness of the secondary binder 
is improved with the-increase of tem- 


Method of applying single and double 
cotton and silk magnet wire insulation 








perature. While not strictly classed 
as an enameled wire it is similar to 
it in that it possesses a tough, insulat- 
ing coating. This covering is com- 
bined with the surface of the copper 
base and will resist softening at tem- 
peratures that would be injurious to 
the standard enameled coating. The 
refractory compound of this insula- 
tion has a melting point nearly twice 
that of the copper base so that a re- 
fractory layer is present under all 
conditions. While exceeding the 
maximum addition to diameter al- 
lowed for enameled wire, it has a 
more favorable space factor than as- 
bestos-covered wire in the place of 
which it may at times be used to ad- 
vantage. 


TEXTILE INSULATION 


oe magnet wire 
consists of either bare or enameled 
wire upon which there has been ap- 
plied one or more layers of cotton or 
silk wrapping. The cotton or silk 
used for this purpose must be of good 
quality, substantially free from knots, 
ravellings and other irregularities 
and shall be wrapped firmly, closely, 
evenly and continuously around the 
wire. Where more than one layer 
of fabric is applied, adjacent layers 
shall be wound in opposite directions. 
The cotton covering employed is 
usually long staple Sea Island or 
Egyptian cotton yarn, while the silk 
covering is of Italian tram. 

The cotton or silk covering must be 
sufficiently closely wrapped so that, 
when the wire is bent around a man- 
drel whose diameter is ten times the 
overall diameter of the covered wire, 
using only enough tension to give an 
even compact layer, the wrappings 
will not open enough to make the 
wire underneath visible to the un- 
aided eye. 

In the use of magnet wire the 
“space factor,” that is the ratio of 
the volume of the electrical conductor 
to the volume occupied by the coil, 
must be given careful consideration 
where space available for the coil is 
limited. The space factor is also re- 
ferred to as the “coil activity.” The 
thickness of the insulation is inversely 
proportional to the space factor so 
that, when a high space factor is de- 
sired, the insulation of the wire must 
be kept at the lowest point consistent 
with good engineering practice and 
economy with respect to limitations 
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of manufacture, dielectric strength, 
and mechanical pressures which 
would tend to disrupt the insulation. 

Silk covering forms a thinner insu- 
lation than cotton and therefore pro- 
vides a better space factor since the 
double silk covering has approxi- 
mately the same thickness as the 
single cotton covering. Silk-covered 
wire is especially suited to the coils 
operating at radio frequencies where 
it is desirable that the capacity from 
turn to turn, or from layer to layer, 
should be kept at a minimum. When 
applied to enameled wire as a base it 
is frequently satisfactory to use a 
single covering of cotton or silk in 
lieu of the double covering that 
would be needed on bare wire for the 
corresponding purpose. This effects 
an advantage in both space factor 
and cost. 

In the fabrication of standard cot- 
ton-covered magnet wire the covering 
material is applied directly to the sur- 
face of the wire, but in special forms 
the wire is first covered with a thin 
layer of varnish or similar compound 
so that, when the cotton covering is 
applied, it will be bonded or cemented 
to the wire. This prevents the open- 
ing up of the wrap when the wire is 
bent or twisted at sharp angles and 
eliminates the possibility of the in- 
sulation slipping on the wire when it 
is run through tight-tension blocks. 
Such wire is found particularly suited 
for use in high speed coil winding ma- 


ered, bonded cotton wire will prove 
as satisfactory as a double-covered, 
unbonded one. 

In addition to the standardized 
enameled, cotton-covered and _ silk- 
covered there are a number of types 
of magnet wire having special insula- 
tions each of which possesses certain 
advantages which should be given 
consideration in the selection of the 
proper wire for any specific class of 
service. 


PAPER INSULATION 


APER insulation is formed by 
wrapping paper around either 

bare or enameled wire. The paper 
used for this purpose is produced by 
the mastication and calendering of 
Manila fiber, during which process 
the impurities are removed and a long 
fiber, high-strength paper is produced. 
The thickness of paper insulation is 
approximately the same as that of 
cotton insulation of an equivalent 
number of layers. 

On the finer sizes of wire, No. 15 
and smaller, the paper is applied in 
one layer with one-half overlap. On 
the heavier sizes each layer is given 
an overlap of 1/64 in. to 1/16 in. 
From two to eight layers may be em- 
ployed and a cotton wrap is fre- 
quently used as an overall covering 
for added protection. 

Paper insulated wire has a high 
dielectric strength and fairly good 
abrasion resistance properties and it 





can often be employed in the place of 
more expensive types of magnet wire. 
It is particularly adaptable to the 
wire used for winding transformer 
coils. 


CELLOPHANE INSULATION 


EGENERATED  eceellulose, 

known as cellophane, is made 
from wood or cotton pulp which is 
first treated with caustic soda, form- 
ing an alkali cellulose, followed by a 
treatment with carbon disulphide and 
then with acid. The result is a non- 
fibrous cellulose. In practice it has 
been found unsatisfactory to apply 
this directly to the wire so an adhes- 
ive is employed as a preliminary coat- 
ing of the wire and over this the cel- 
lophane is wrapped, thus producing 
an insulation of satisfactory mechani- 
cal and electrical characteristics. To 
further seal the strip, and to prevent 
the lap from opening up, a lacquer 
is then applied over the cellophane. 
This insulation has an average break- 
down strength of 1140 volts per thou- 
sandth of an inch of thickness and its 
space factor is practically the same 
as for silk-covered enameled wire. 

Cellulose acetate is derived from 
cellulose by treating cotton linters 
with acetic anhydride and_ glacial 
acetic acid. Its outstanding features 
are low inflammability and low mois- 
ture absorption properties. In space 
factor it compares favorably with cel- 
lophane insulation. 


GENERAL COMPARISON OF MAGNET WIRE INSULATIONS 


chines. In many cases a single-cov- 
Type of 
Insulation 
Enameled} Enameled | Cotton 
Plain Double Plain 
Property 
oisture | Excellent | Excellent 
Resistance 
Abrasion | Poor 
Resistance 
eat ood 
Resistance 
olvent | Fair 
Resistance 
pace Excellent 
Factor 


Flexibility | Excellent 


Dielectric | Excellent | Excellent 


Cotton Silk Silk 
Saturated Plain 


Paper 
Saturated Plain 





Soluble in most lacquer solvents. 


Cello- | Cellulose} Asbestos 


Paper 
Saturated phane | Acetate 
air ood 
Very Good | Fair air 
Fair Fair 





Excellent | Excellent | Excellent 
Poor* 


Good ood Poor 


Where the term “‘saturated’”’ is used with respect to fibrous insulation, saturations or coatings of varnishes or certain lacquers 


Strength 
* Very resistant to petroleum and coal tar solvents. 
** Dependent upon lap and/or angle of lay. 
Notes: 
are meant. 
conditions. 


he evaluations on dielectric strength are based on exposure to, and testing under, standard temperature and relative humidity 


Evaluation of properties of the above insulations are based on the wire as obtained—not after being wound into coils and sub- 
sequently treated or impregnated. Impregnated fibrous insulations partake of the properties of the saturants used as well as the 


fibrous material. 
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SBESTOS, which is a noncom- 

bustible mineral fiber, consists 
essentially of silicate of magnesia. 
When used for the formation of in- 
sulation a small amount of cotton, not 
exceeding 15 per cent, may be intro- 
duced to increase the tensile strength. 
In applying this insulation to the wire 
it may be wound in the form of a 
wrap, which necessitates the use of a 
cotton reinforcing thread to support 
the asbestos during application, or it 
may be applied about the wire in a 
uniform layer, over an adhesive com- 
pound, and compacted to produce a 
homogeneous, firmly adhering cover- 
ing. This coating is then treated with 
an impregnating material which pro- 
vides a tough, flexible insulating sur- 
face. 

Due to the thickness of the coat- 
ing, asbestos-covered wire ranks poor 
from a space factor standpoint but 
high as to heat, abrasion and solvent 
resistance. Different types of asbes- 
tos-covered wire are recommended by 
the manufacturers for use where 
operating temperatures may run as 
high as 400 deg. F. (204 deg. C). 
This type of wire is largely employed 
for motor windings, especially for 
those that are likely to be subjected 
to extremely hard service and over- 
loads or operated in locations where 


the external temperature is likely to 
be excessively high. 


HILE the most generally used 
magnet wire is of round sec- 
tion, it is also manufactured in square 
and rectangular section. In these 
forms it is largely used in the wind- 
ing of armatures and stators where 
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the shape affords better space econ- 
omy and permits easier introduction 
into the slots. Such wires are pro- 
vided with the different forms of in- 
sulation as outlined for round wires. 
Square wires are ordinarily speci- 
fied by the AWG sizes and inter- 
mediate sizes are designated deci- 
mally. The corners of square wires 
are rounded to a radius correspond- 
ing approximately to .2 the length 
of the side so as to make the diagonal 
equal to one and one-quarter of the 
side length. If the sections were left 
with sharp corners there would be a 
tendency for the film to draw away 
from the edges but rounding results 
in a film on all sides of the wire equal 
to that obtained on round wire. 
Rectangular wires are specified by 
dimensions of width and thickness but 
owing to the great variety of sizes 
which are employed but few are car- 
ried by the manufacturers as “stock” 
and must be rolled to desired dimen- 
sions. Rectangular wire is provided 
with rounded corners or rounded 
edges as may best suit the applica- 
tion for which the wire is to be used. 


AGNET wire as supplied by the 

manufacturers is wound on 
spools under such tension as to give 
an even and compact winding and 
must be in one continuous length for 
each spool. The copper must con- 
tain as few joints as possible and such 
joints as are necessary to bring the 
wire up to spool length must be made 
by brazing with silver solder so that 
the diameter at the joint will be sub- 
stantially the same as at any other 
point in the wire and the wire free 


PROPERTIES OF BARE COPPER WIRE 





from rough places at the joints. 
Joints in textile-covered wire shall be 
patched with cotton or silk so as to 
be equally well covered as other parts 
of the wire and joints in enameled 
wire shall be similarly covered with 
an enamel film. The weight, and 
consequently the length, of any given 
size and type of magnet wire which 
constitutes a spool varies consider- 
ably in the practice of manufacturers. 


OME of the properties of cotton, 

silk and paper-covered magnet 
wire may be improved by the immer- 
sion or saturation of the coated wire 
in oil, varnish or lacquer, as may be 
best suited to the specific purpose to 
which the wire is to be applied. This 
impregnation is performed before the 
wire is wound into the coil and does 
not refer to the impregnation to which 
the completed coil is subjected. 







Amer- 


ican Diame- 








wire | terin | Pounds per Feet per 
gage | inches | 1000 feet pound 
.4600 | 640.5 1.561 
.4096 | 507.9 1.968 
.3648 | 409.8 9.4892 
.2893 | 253.3 3.947 
.2576 | 200.9 4.977 
.2994 | 159.3 6.276 
2043 | 1264 | 7.914 
.1819 | 100.2 9.980 
-1620 79.46 12.58 
.1443 63.02 15.87 
1985 |_49.98__|__20.01__ 
.1144 39.63 95.93 
.1019 31.43 31.82 
.0907 94.92 40.12 
0808 |_19.77__|_50.59__ 
.0720 15.68 63.80 
.0641 12.43 80.44 
.0571 9.858 101.4 
.0508 7.818 127.9 
.0453 6.200 161.3 
.0403 4.917 203.4 
0359 3.899 256.5 
.0320 3.092 393.4 
.0285 9.459 407.8 
.0253 1.945 514.2 
.0296 1.542 648.4 
.0201 1.293 ee. | 
0179 .9699 1031, 
.0159 .7692 1300. 
97 .01492 .6100 1639 
28 | .0196 4837 | 2067 
99 | 0113 .3836 2607 
30 | .0100 .3042 3287 
31 0089 .2413 4145 
32 | .0080 11st ae?) 
33 .0071 1S 6591 
34 | .0063 -1203 8310 
35 .0056 .09542 | 10480 
36_|_.0050 07568 |_13210 
37 | .0045 .06001 | 16660 
38 .0040 .04759 | 21010 
39 | .0035 .03774 | 26500 
40 .0031 .02993 | 33410 
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Designed primarily for 


spot handling work this D 
hoist, of all-welded con- € W e S t a} S 
struction is exceptionally 

light and is equipped with $s bas 
ball bearing motor especi- To meet and create new markets as 
ally designed for this ser- well as to hold old ones the electrical 
vice. Fully enclosed. 


Hoist speeds up to 32 feet manufacturer must and does keep 
per minute are controlled alert in the use of new and better 
by push button or pen- 


dant rope. engineering, appearance, materials 
Harnischfeger and service. 


Super-styling the vacu- 
um cleaner. Other 
features include two- 
speed motor, head- 
light, floating power 
and other improve- 
ments of the newer 


models. 


Shedlov Oil Burners 


Striking departure in oil burner design. Here all 

operating mechanism is totally and completely en- 

Aibsetet Bide. closed yet by removing top cover every part is easily 

accessible for servicing. Other features are air cooled, 

double-shafted, rubber-mounted motor which equal- 

izes wear on motor and makes for long bearing life, 

eats also positive air and oil control throughout. 
This cabinet ironer controlled with finger tip 
and knee pressure, steel pull-out shelf and Porter-Cable Machine 

many other modern features, has not only 
been styled to today but the heating element 


designed to heat the entire shoe evenly. New design features 


of particular interest 
in this 8 inch floor 
sanding machine, be- 
side those of appear- 
ance, are specially con- 
structed motor of 114 
: hp., bearings lubri- 
one f cated for life, drum se- 

Se Hf. lective speed and dust 

fb collecting system. 





Smooth-lined, this fur- a 
nace blower has double 7 
access doors, floating 4 ; 
drive cushioned in - : 
rubber, rubber mount- i 
ed motor on three- H 
point load distribu- 2 
tion with height ad- Fa "f 3 
justment feature for = PF] 4 
tightening, changing ns e gy 


belts and speeds. 


Lau Heating Service 
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Novel Applications 


New uses for electrical energy are 


continually being developed. 


In 


every field the electrical way is 
becoming the way. The spread of 
electrical manufacturing marks con- 
tinued advances in product progress. 


Instantaneous 
heat, to a maxi- 
mum tempera- 
ture of 400 deg. 
F., is obtained 
with this heat 
gun. Useful for 
thawing and 
softening pur- 
poses. As illus- 
trated, for flow- 
ing-out grease 
from an automo- 
bile differential 
housing. 


Cincinnati Milling Machine 


This unusual development of an assembly of 

standard units permits the conversion of a 

Hydromatic for special purposes, such as 

simultaneously milling three surfaces of a 
V-8 cylinder block. 


Because of a re- 
cently developed 
heating element 
this lighter may, 
_ by pressing 
, down on the 
lighter handle, be 


Independent Pneumati removedfromthe 


base and passed 
around to those 
who wish to use 
it. No more 
trailing wires. 


i 
ee 


John W. Ayers 
By means of interchangeable 
counting fixtures readily inserted 
in this machine, tablets, pills, 
etc., may be counted and filled in 
formations such as layers, stacks, 
etc., in bulk or small counts. 


General Plastics 


The fuse with six lives which takes the place 

of half a dozen ordinary ones. Whenever an 

overload melts the fuse, a red neon light 

glows in the recess at the top calling atten- 

tion to the guilty unit. A twist of the 

revolving upper portion then places a new 
fuse in position. 


Another remarkable conversion 
job for the automotive field. This 
machine, consisting essentially of 
a standard hole-unit driller, a re- 
versing motor lead screw tapper 
and eight position hand indexed 
rotating table, performs a number 
of operations on both connecting 
rod and cap at an approximate 
rate of 95 complete sets per hour. 





Automatic inspection of cam- 
shafts which involves not only 
rejection of imperfect shafts but 
marking of the cams or bearings 
which cause the rejection. Has a 
gaging accuracy of 0.0001 in. and 
makes 25 of the total of 54 inspec- 
tions to which camshafts are sub- 
jected. Note the built-in instru- 
mentation. 


Ford Motor National Automatic Tool 
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Editor Sees It— 


“Forward, you may go. Backward, you may go. Stand still you 


cannot.” Such is the universal law of change. 


Manufacturers of electrically energized, operated and controlled 
products have before them some extraordinary opportunities; have 
behind them a remarkable recovery record. They cannot stand still. 
They will go forward. But how? United in a common cause or in- 
dividualistically disorganized and therefore relatively powerless? 


There are few armistices on the economic, commercial and busi- 
ness-political-social front. Rest assured they will be even fewer in 
the days just ahead. True, recovery is so strong a tide that it can 
scarcely be prevented from achieving its full flow; but the coming in 
of that tide is only significant to those surviving and strategically able 
to make the most of it. 


Hope the best—or fear the worst—of the months to come but 
realization of those inherent opportunities for increased business, prof- 
its and distributable earnings will only be the result of planned and, 
in all probability, concerted action. 


More business? If you want it, work as a member of an active, 
intelligent group to push individual products and related products on 
a basis of mutual self-interest. The electrical manufacturing industry 
has a rallying point in Nema and its organization. 


Profits? What does it matter whether the philosophy of economic 
scarcity or that of economic plenty be right in the more ultimate sense? 
The fact remains that, in most instances, prices, costs and profits are 
as much within the control of American industry as they have ever 
been. It is largely a matter of individual and group intelligence ap- 
plied to the factor of competition. 


Taxes? Governmental and relief costs have to be met. If you do 
not want to pay the bill for more spending, work in your community, 
industry, association and ballot box to force curtailment. 


Regulation? From the dawn of history Government has always 
been accomplished with the consent of the governed—whether the 
consent be physical, mental, moral or economic. In the final sense it 
is up to industry to determine what industry will do. Just as it is up 
to all of the governed to decide what government shall do. 


The way is clear. By courageous, intelligent, high-principled 
devotion to the course of reasonable self-interest electrical manufac- 
turers, American industry and the nation will achieve that goal which 
has ever been the aim of a free people. 








HE function of a relay is to con- 
a trol the current flowing in one 

circuit by means of a current in 
another circuit. The essential parts 
of a relay are a coil and its attendant 
magnetic circuit, and one or more 
pairs of contacts which are opened 
or closed as the coil is energized or 
de-energized. There are, therefore, 
three elements in every relay instal- 
lation; the controlling device which 
supplies the impulse to energize the 
relay coil, the relay itself, and the 
load which is controlled by the relay 
contacts. When it is time to select 
a relay for a particular application, 
the load is always known and the con- 
trolling device has usually been de- 
cided on. It remains, therefore, to 
select the best relay to insert between 
these two devices for performing the 
specified duty. The object of this 
article is to assist in selecting the best 
relay for a particular application. 

In selecting a relay, the first thing 
to consider is how many poles are re- 
quired. This will depend on how 
many circuits are to be controlled, 
and how many lines to each circuit 
are to be broken. In. general, it is 
best to use a separate pole for each 
circuit, and for each line in the cir- 

See also “Overload Relays for Motor 
Protection” April issue of ELrectricaL 
MANUFACTURING, “Because Mercury 
Switches Are Dependable and Silent” May 


issue, and “In Selecting Contact Materials” 
in this issue. 
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BY A. F. SCHOEMANN 


APPLICATION ENGINEER 
STRUTHERS DUNN, INC. 


cuit which is to be broken. After 
determining the number of poles, the 
next point is to determine how many 
of the poles are to be closed when 
the coil is energized, how many of 
the poles are to be opened when the 
coil is energized, and how many are 
to be double throw, namely closed in 
one direction, when the coil is ener- 
gized and in the other when the coil 
is de-energized. Having determined 
this, the voltage and frequency (if 
ac.) must be selected. In general, 
the control and load are fed from 
the same source of voltage, except 
in cases where the controlling device 
has low voltage contacts, or the load 
voltage is excessive, as in some radio 
applications. The next thing is to 
determine the type of relay to be 
used. 


ELAYS may be divided into sev- 

eral types. The first and most 
important one, we shall call “general 
control relays.” They are the sim- 
plest type, the armature (to which are 
attached the contacts) being picked 
up when the coil is energized (and 
only as long as the coil is energized) 
and dropped out when the coil is de- 
energized. These relays may be fur- 
nished with almost any desired num- 
ber of poles and any _ contact 
arrangement. These relays are used 
for such applications as: the control 
of motors on machine tools, oil burn- 


Selecting the Right Relay 


Control of the electrical product is 
frequently dependent upon that in- 


termediate device—the relay. How 


should the designer and manufacturer 
approach the selection of the equip- 
ment to match the function to be 


ers, stokers, and other installations 
of small motors; the control of 
heaters on incubators, air heaters, 
electric ovens, etc.; the control of 
lights in traffic control systems, 
flashing air way beacons, railway 
signals, and many other places; the 
control of clutches on machine tools; 
the control of bells on locomotive 
cab signals, program clocks, etc. ; the 
control of valves on gas furnaces, 
temperature controllers, etc.; as well 
as numberless other uses in connec- 
tion with radio, telephony, public ad- 
dress systems, and in almost every 
other field where electrical energy 
is used. 

The next type of relay is made 
from the general control type by the 
addition of a mechanical latch which 
holds the armature picked up until 
released by hand (in some cases, the 
latch is used to hold the armature 
picked up after a power failure until 
power is restored, and the latch is 
tripped). This is known as the “me- 
chanical latch, manual reset” type and 
has been used as overload relays, on 
alarm circuits, and in many other 
places. 

The next step is to add a second 
coil to the relay, using one coil to 
pick up the armature, which is then 
latched closed, and the other coil to 
trip the latch and allow the arma- 
ture to drop out.. These are known 
as “mechanical latch, electrical re- 
set” relays, and are used for thermo- 
static control with three wire thermo- 
stats, on burglar alarm systems, to 
control grade crossing signals (where 
voltage is subject to wide fluctua- 


ELECTRICAL MANUFACTURING 





tor 


perform 
mann kr 
over an 
spective 
relay m 
outline 


tio 


ce 











performed? 
mann knows the answer to that, quite 
over and beyond the particular per- 
spective of the line of a single 
relay manufacturer, we asked him to 
outline the matter in its essentials. 


Because Mr. Schoe- 


tions), for automatically lighting fire 
house lights when an alarm is re- 
ceived, for railway signals, etc. 


for the Job It Must Do 


We now come to a group of re- 
lays which operate a little differently 
from these more or less simple types. 

















The first of these is known as “sen- 
sitive” relays, which are recom- 
mended for use in circuits where low 
power consumption is necessary, 
either because of limited available 
power, as in vacuum tube circuits, or 
to protect delicate control instru- 
ments. These relays are designed to 
operate with a minimum amount of 
power and do not, therefore, have 
much contact capacity. Sensitive re- 
lays are used for such applications as 
thermostatic control with ultra sensi- 
tive thermostats; vacuum tube cir- 
cuits; as thermionic relays, to main- 
tain pressure during vacuum distilla- 
tion; to maintain the water level in 
steam boilers; to maintain tempera- 
ture in vapor heating systems; and 
many others. 

The next type is known as “polar- 
ized” relays. These may be furnished 
with a neutral position (where no 
contact is made) or not, as required. 


A QUICK GUIDE FOR MATCHING RELAYS, LOADS AND APPLICATIONS 


APPLICATION 


Machine tools 

Air conditioning 

Unit heater 

Oil burner 

Automatic stoker (blower) 
= a (fan) 

Refrigerator 

Engine-driven generators 

Pumps 


Heater | Air conditioning 
Unit heater 
Electrical range 
Electric oven 
Incubator 
Food Protective equipment 
Traffic control 
Neon signs 
Airway beacons 
Airport border lights 





Burglar alarm circuits 

Fire alarm circuits 

Railway signals (track) 

i = (station platform) 
(locomotive cab) 


Bell Program clock 

Fire alarm circuits 

Burglar alarm circuits 

Railway signals (locomotive cab) 
Clutch | Machine tools 


Valve Gas furnace (domestic) 


industrial) 
Oil burner 


Resistance welder 


Battery | Telephone work 
Charging 


Radio Radio frequency circuits 
Audio frequency circuits 
Power supply circuits 


Brake | Machine tools 
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COMMENTS 


General control relays are usually used to 


control motors, regardless of applications. In 
some cases where control is through a three 
wire instrument, mechanical latch, electrical 
reset relays may be used to advantage. 


General control or mechanical latch electrical 


reset dependent on type of thermostat. Sensi- 
tive for ultra-sensitive thermostats. 


General control most generally used. Other 


types where special features are required. 


General control most generally used. Other 


types where special features are required. 


General control used to control clutches. 
General control most common. Close differ- 


ential to insure correct voltage. Ratchet to 
close valve in proper sequence. 





x 

















General control for telephone work. Sensi- 


tive or close differential to control charging 
rate. 


| Applications are dependent on circuit. 


General control unless special operating 
features are required. 


General control most common. 





































They make contact in one direction 
when the direct current through their 
coils is in one direction, and in the 
other direction when the coil current 
is reversed. They are used to protect 
structures against the destructive ef- 
fects due to electrolysis, in teleg- 
raphy, on police and fire alarm sys- 
tems, etc. 

The next type is called variously 
“ratchet,” “‘sequence,’ or “‘step-by- 
step” relays, and operates on an en- 
tirely different principle. The arma- 
ture moves a pawl which engages a 
ratchet wheel, which in turn moves 
a cam, or cams, to open or close con- 
tacts. Each impulse to the coil moves 
the ratchet wheel one step, and the 
contacts remain in that position until 
the next impulse is received by the 
coil. These relays are used to con- 
trol the sequence of operation on re- 
sistance welding machines, to super- 
vise signal lights on draw bridges, to 
operate signal lights on single track 
sections of street railways and many 
other applications where a definite 
sequence of operations must be 
followed. 

Another type of relays is “close 
differential” relays. These relays 
have their drop out voltage very close 
to the same value as their pick up 
voltage. For direct current applica- 
tions, these relays are built with two 
coils, one fixed and one movable, and 
may be adjusted for a differential of 
five percent. For alternating cur- 
rent applications, one method for ob- 
taining a close differential is to use 
a combination of resistance, induct- 
ance, and capacity which will be res- 
onant for a particular voltage. The 
relay will pick up at this voltage and 
drop out slightly below it. These 
relays are used for controlling the 
charging rate of storage batteries, 
controlling the power in the arc cir- 
cuits for irradiating milk; insuring 
the proper voltage for oil burner ig- 
nition; maintaining constant voltage 
on test circuits; and for many other 
control purposes. 


AVING selected the type of re- 

lay, let us consider whether the 
load on its contacts is such as to re- 
quire that special provisions be made. 
The load on the relay contacts may 
be any device which uses electrical 
energy, such as a motor, a light, or 
a heater. Loads may be divided into 
three groups, depending on _ their 
characteristics. These are: hard to 
make loads, such as lamps, and other 
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loads which have a high inrush cur- 
rent; hard-to-break loads, such as di- 
rect current motors and other loads 
which are highly inductive ; and ordi- 
nary loads, such as heaters, which 
may be made and broken without 
difficulty. 

For hard to make loads, the full 
rating of the relay contacts may not 
be used if the inrush current is more 
than approximately two and one half 
times this rating. In other words, 
six ampere contacts may be used up 
to fifteen amperes inrush current. 
There are several methods for con- 
trolling this type of load, one being 
the use of a resistor in series with the 
load, to limit the inrush current. 
Another method is to use two relays 
and a resistor. When the first re- 
lay closes, it connects the load in 
series with the resistor. When the 
voltage drop across the load reaches 
approximately seventy percent of 
normal, the second relay closes, short 
circuiting the resistor. 

Hard to break loads require the 
use of blow out coils to help ex- 
tinguish the arc formed when the 
contacts open. The inductance of the 
circuit tends to maintain the arc, and 
some external means is required to 
help the contacts. Blow out coils are 
of little value below thirty volts, and 
need not be used on circuits of lower 
than this voltage. 

Mercury contact relays have cer- 
tain advantages over silver to silver, 
or other metallic contacts, and are 
recommended for use in atmospheres 
where there is dust or fumes which 
would damage metallic contacts; on 
high inrush loads; and in_ places 
where a large number of operations 
are desired without attention or ad- 
justment. The advantages of mercury 
contacts are; the absence of exposed 
arcing on opening and closing; the 
fact that the contacts are enclosed ; 
they will handle high inrush currents 
without damage; and they will stand 
a great many operations before they 
require attention. The disadvantages 
are; the possibility of a tube explo- 
sion on short circuit; mechanical 
weakness of the tube; fixed mounting 
position; splashing of mercury; 
higher contact resistance; and more 
power required for operation of a 
relay with mercury contacts. 


ee decided on the special 
provisions which must be taken 
with the contacts, we will consider 
the effect that the type of controlling 


device selected will have on our se- 
lection of a relay. The controlling 
device may be a thermostat, a push 
button, a limit switch, or any similar 
device which may be made to open 
and close contacts, either automatic- 
ally or manually. These devices are 
furnished for either two or three 
wire control, and may be divided 
into several classes, depending on the 
current-carrying capacity of their 
contacts. These are: low voltage, high 
voltage, and ultra sensitive. By “low 
voltage” is meant fifty volts and be- 
low. High voltage instruments re- 
quire no special provisions, since 
their contacts will handle directly the 
current taken by the relay coil. Low 
voltage. instruments require a source 
of low voltage and this is usually ob- 
tained by means of a transformer of 
alternating currents, or a resistor on 
direct currents. Ultra-sensitive in- 
struments (such as mercury ther- 
moregulators) require the use of a 
special circuit, or a sensitive relay 
between the contacts of the instru- 
ment and the coil of the relay. 

Two wire instruments may be used 
to connect the relay coil to the line 
when they close, and disconnect it 
when they open, or to short circuit 
the coil of the relay (in series with 
a resistor) when they close, and leave 
it connected in the circuit when they 
open. To prevent flutter of the con- 
trol or load contacts, two wire instru- 
ments should be provided with snap 
action contacts. 

Three wire instruments may be 
used in several ways. One of these 
involves the use of mechanical latch, 
electrical reset relays, one pair of 
control contacts being made to ener- 
gize a coil to pick up the relay arma- 
ture, and the other pair being used 
to energize a coil to trip the latch and 
allow the armature to drop out. An- 
other uses one pole of the relay as 
an electrical lock up, and then causes 
the armature to drop out by either 
opening the circuit to the relay coil 
or short circuiting the coil in series 
with a resistor. The method chosen 
depends on whether the three wire 
instrument makes two circuits when 
the contacts close, or makes one cir- 
cuit and breaks another. The mechan- 
ical latch or electrical lock up with 
short circuit for the coil should be 
used with the former of these, and 
the electrical lock up with open cir- 
cuit for the coil with the latter. 

The question of whether mechan- 
ical latch or electrical lock up relays 
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should be used depends on several 
things. The mechanical latch has 
the advantages that the coils need 
only be momentarily energized; its 
operation is not affected by fluctua- 
tions in the line voltage; and on 
some heating loads, it may be used 
on 110 or 220 volts either ac. or de. 
The electrical lock up has the ad- 








vantages that it provides undervolt- 


age protection, and in general is 


slightly less expensive to buy. 

The next thing to consider is the 
style of mounting. Relays are usu- 
ally furnished front connected, which 
means that when they are mounted 


on a flat surface the connections are 


made to binding posts on the front 


of the base. If the relays are to be 
mounted on a switchboard with oth- 
er devices, there are three possible 
ways of mounting them. One is 
known as switchboard mounting, and 
means that all connections are made 
to studs which extend through the 
switchboard for back of panel wir- 


(Continued on Page 46) 


TYPICAL RELAYS OF VARIOUS FUNCTIONAL CLASSES 








Electrical reset 


POLARIZED 
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What Contact Materials To Use 
and Why 


Arcing, wear, abrasion, sticking, 
pounding, oxidation and corrosion 
tend to destroy the usefulness of con- 
tact surfaces where electrical circuits 
are made and broken. A number of 
special contact materials have been 
developed to withstand such service 
conditions, but the one contact ma- 
terial most suitable for a given applice- 
tion depends on the type of circuit, 
current value, speed and frequency of 
operation, contact pressure, corrosive 


conditions, 


vided to open and close the cir- 

cuit on every electrical device, 
contact problems must be considered 
in all types of equipment. Because 
of wide variations in service condi- 
tions no one material can be most 
suitable for all contact’ applications. 
Contact materials vary widely in 
conductivity, hardness, arc resistance, 
welding tendency and cost. The 
problem then is to select that ma- 


G vie some means must be pro- 


dependability and life. 


terial having the best combination of 
properties for the service conditions 
to be met. : 

The primary cause of difficulty in 
making and breaking an electrical 
circuit is arcing, and the intensity of 
the arc depends on the value of the 
interrupted current, the voltage, 
whether the supply is ac. or dc., 
speed of opening or closing, use of 
arc dissipating devices, and the char- 
acter of the load whether resistive, 


inductive or capacative. With con- 
ditions that result in greater arcing 
tendency, contact materials having 
relatively low melting points are rap- 
idly pitted, and on dc. the metal is 
transferred from one contact to the 
other. Unless the circuit is broken 
quickly, arcing causes rapid destruc- 
tion of contacts made of low melting 
point materials. Associated with 
arcing is the tendency of contacts to 
stick or fuse together when the con- 
tacts bounce in closing or under con- 
ditions of low contact pressure and 
heavy current. 

In addition to arcing, mechanical 
wear is often an important factor, 
particularly on contacts that must 
operate a large number of times. 
Even in applications subject to only 
a few operations, wear may cause a 
change in contact spacing and result 
in unsatisfactory operation. Greater 
wear resistance is obtained from 
contact alloys of high hardness, but 


STANDARD CONTACT MATERIALS FOR SWITCHES AND CONTROLS 


























RESIST- 
CONTACT CONDUCTIVITY | FUSING Pee gi WEAR | STICKING DUCTILITY|RELATIVE TYPICAL 
MATERIAL PT ateears | eee | ee COST | APPLICATIONS 
Material | Oxide deg. F. ANCE ENCY 

Platinum 16% Do not 3200 Good Poor None Good |Veryhigh| Fire alarm relays 
Platinum-iridium 10% oxidize 3400 Excellent | Excellent None Little Very high! Airplane magnetos 
Tungsten 31% Low 6100 Excellent | Excellent None None High Vibrator contacts 
Tungsten-copper 45% Low ig Hig Slight None High Oil circuit breakers 
Tungsten-silver 45% High High High Slight None High Motor starters ; 
Molybdenum 31% Moderate 4750 Fair Good None Fair High Same as for tungsten 
Molybodenum-silver High Good Good Little Little High 
Silver, pure 105% High 1800 Low Low High Good | Moderate | Relays, timers 
Silver, coin 85% | Moderate 1600 Low Low High Good |Moderate | Most widely used 
Silver-cadmium 70% High 1535 Fair Low Moderate Good |Moderate | Motor starters 
Silver-graphite Low High Good Poor Little | None _|Moderate | Railroad signal relays 
Copper, extruded 100% Low 2000 Poor Fair Little Good Low Contactors 
Copper-graphite Low Low Fair Poor None None | Moderate} Elevator contacts 
Bronze 12% Low 1700 Poor Good High Good Low Low cost contacts 
Beryllium-copper 30% Low 1700 Poor High High Good | Moderate | Snap switches 
Carbon Low Poor Poor None None Low Elevator contacts 
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most of the hard materials are of 
relatively high electrical: resistance 
and require relatively high contact 
pressures to obtain low contact re- 
sistance. 

In contacts subject to infrequent 
operation but where dependability is 
important, oxidation of the contact 
surfaces over long periods of inac- 
tivity must not increase contact re- 
sistance greatly. Corrosion caused 
by outdoor exposure or chemical at- 
tack likewise must be prevented, 
when operations are not frequent 
enough to keep the contacts clean. 
Although contacts can be designed 
to close and open with a wiping or 
cleaning action for frequently oper- 
ated devices, this relative movement 
under high pressure results in wear, 
and such contacts therefore must be 
designed for ready replacement. 


ECAUSE of these differences in 

contact applications, one contact 
material usually will be found more 
suitable than all others for any given 
application. For example, a con- 
tactor designed for controlling a di- 
rect current electric motor of 15 hp. 
must break an inductive circuit in 
which the current value at the time 
of break may be several times the 
normal load current. Arcing, there- 
fore, will be severe, and the direct 
current will cause more severe pit- 
ting on one of the pair of contacts. 
Because of the high current value 
for normal load conditions, the con- 
tacts must be of low resistance ma- 
terial, contact pressure must be 


General Electric 














































ARGNG tips of carbon 
or tungsten mixtures at 
the top of this heavy cur- 
rent dc. contactor close 
before and open after the 
silver-faced current carry- 
ing contacts below. Thus 
the arcing contacts do not 
have to carry current con- 
tinuously and the silver 
facings are not subjected to 
destructive arcing. 


General Electric 


heavy, and the contacts must also be 
large. Cost considerations therefore 
will require the use of copper con- 
tacts, although they will be subject 
to attack from arcing. To reduce 
destructive arcing some form of 
magnetic blowout is usually incor- 
porated in contactors of this type. 
Even with magnetic arc suppressors, 
however, copper contacts will nec- 
essarily require replacing and must 
be so designed. 

Clean contact faces are extremely 
important when using copper con- 
tacts for heavy currents because oxi- 
dation forms a high resistance film 
over the copper. Therefore, the dc. 
contactor must be designed so that 
relative movement occurs between 
the contact faces during closing, and 
thus breaks up any oxide film pres- 
ent. This action is obtained in vari- 
ous ways; one of the most common 
is to separately hinge the contact 
arm to the closing mechanism, as 
shown in the accompanying illustra- 


IRECT current contactors such as used in 
built-in machine controls have magnetic arc 


blowouts that reduce arcing and increase con- 
tact life. Contact resistance can be decreased 
by welding or brazing a facing of silver to the 


copper contacts. 
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tions. This type of mechanism has 
the further advantage of limiting the 
impact on the contact faces, and thus 
reduces wear. Further reduction in 
wear is obtained by using cold drawn 
extruded or cold forged copper, since 
cold working increases the hardness 


‘appreciably without affecting the 


conductivity. 

Copper-tungsten materials of much 
greater hardness can be used where 
longer life and less frequent replace- 
ment is essential. These materials 
are much harder but are also higher 
in cost and have lower conductivity. 
Since copper and tungsten cannot be 
combined in alloy form, the copper- 
tungsten contacts are made by sin- 
tering a mixture of copper and tung- 
sten powders. A thin facing of this 
material is then welded or brazed to 
a copper backing. The greater hard- 
ness and the higher resistance to 
arcing imparted by the tungsten 
greatly increases the life under se- 
vere service conditions. For a mix- 
ture of 50 percent tungsten and 50 
percent copper, the conductivity will 
be only about 45 percent that of pure 
copper. Therefore, current carry- 
ing capacity is low. However, this 
disadvantage is overcome by using 
auxiliary copper contacts that close 
after and open before the arcing tips. 





























Such a mechanism has been de- 
veloped for use as a starting switch 
on Diesel engines. In this applica- 
tion, the switch controls power from 
a 32-volt storage battery, and the 
surge on closing reaches 500 amp. or 
more. Arcing in opening would 
fuse copper or silver contacts, and 
any tendency to bounce on closing 
would have the same result. Pure 
tungsten would stand up under the 
arcing, but the electrical resistance 
being three times that of copper 
would limit the current. Platinum 
would have sufficient arc resistance, 
but it likewise is too high in electrical 
resistance and is also too costly. 
Therefore, the switch is designed so 
that the main current is passed 
through pure copper contacts that 
are not exposed to arcing. The in- 
itial make and the final break are 
both made between contacts having 
high arcing resistance. 

In this low-voltage application, 
tungsten-silver is used instead of 
tungsten-copper because silver oxide 
does not have as great an insulating 
effect as the copper oxide film. If 
the switch were designed to operate 
immersed in an oil bath, oxidation 
would not be a factor and tungsten- 
copper could be used. 


EVERAL other mixtures of sin- 

tered materials might also be 
used for similar applications, the 
final selection usually being deter- 
mined by service tests. Tungsten 
carbide can be added to replace all 
or part of the tungsten in order to 
obtain higher heat resistance. Or 
molybdenum and its carbides can be 
used. The proportions of copper or 
silver to the hard material can be 
varied by the contact manufacturer 
to obtain desired combinations of 
properties for special applications. 


In the two dc. contactors discussed 
up to this point, arcing is much more 
severe than in ordinary ac. applica- 
tions. For a contactor designed for 
ac. elevator motors, for example, arc- 
ing would be much less destructive, 
but safety would require contacts 
having long life and the greatest pos- 
sible dependability. The large size 
required would not permit the use of 
precious metal contacts. Copper 
metal-to-metal contacts might pos- 
sibly stick, but the combination of 
copper against carbon would not. 
Most of the pitting in this combi- 
nation is confined to the carbon, but 
the surface wears uniformly so that 
large contact areas can be used to 
offset the high resistance of the car- 
bon. 

Electrical conductivity of carbon 


contacts can be increased, and size 
reduced, by impregnating the carbon 
This can be 


with copper or silver. 






























































































accomplished by two methods. A 
porous carbon material can be filled 
with molten metal, or powdered 
metal and graphite can be mixed, 
compressed and fused into a solid 
mass. When used against a copper 
contact, the copper-graphite material 
thus gives a non-sticking combina- 
tion of twice the conductivity of car- 
bon alone. For small contacts 
where oxidation of the copper would 
be detrimental, a contact combina- 
tion of silver to silver-graphite will 
have no sticking tendency, although 
the conductivity will be considerably 
less than for silver-to-silver contacts. 

Arcing is an important factor in 
industrial controls such as across- 
the-line starters or fractional hp. mo- 
tor switches, but satisfactory service 
does not necessarily require arc blow- 
outs or are suppressing condensors. 
In a typical example, a float switch 
rated at 1% hp., 110 volts, a silver- 





General Electric 


ONTACTORS for built-in ac. 
applications that use double- 
break silver tips. With quick- 
break operation peak currents up 
to 100 amp. can be broken. 


UNGSTEN contact points for 
applications requiring maximum 
life under conditions of frequent 
operation, high current and heavy 
pressure. Only a thin facing of 
contact material is needed. 


Callite Products 





LECTRICAL conductivity of 

these arc-resisting carbon con- 

tacts is greatly increased by im- 

pregnating them with molten 
copper or silver. 


YARD, wear-resisting con- 
tacts of  silver-cadmium 
alloy in this float switch do not 
require periodic cleaning since 
the oxide formed has little 
effect on contact resistance. 
































base alloy is being used by one man- 
ufacturer. Since the current is low, 
small contacts can be used and the 
cost of silver materials is not prohib- 
itive. Copper would cost less but 
would not be suitable because during 
the relatively long periods between 
operations, particularly at elevated 
temperatures, the contact faces would 
oxidize. Since the device must 
operate on light contact pressure, ox- 
ide on the copper contacts would 
greatly increase contact resistance 
and might possibly prevent opera- 
tion. Silver material is used here 
not only because the oxide is a good 
conductor, but also because when 
moderately heated the oxide tends to 
revert back to silver. 

Pure silver would be suitable for 
this application except that it is rela- 
tively soft and therefore subject to 
wear, which in this instance might 
result in a change in contact spacing. 
Silver can be hardened to some ex- 
tent by cold work but this effect is 
of no value when the contacts are 
later brazed or welded to the switch 
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Allen Bradley 


mechanism as the temperature then 
becomes high enough to anneal the 
metal. Higher hardness can be im- 
parted by adding about 10 per cent 
copper, forming an alloy designated 
as coin silver, but again the presence 
of copper increases the resistance of 
the oxide film. An alloy of silver and 
cadmium has the requisite hardness. 
The oxides formed on this alloy are 
of high conductivity, and consequent- 
ly do not interfere with dependable 
operation, nor do they require peri- 
odic cleaning. 


ILVER alloys are used for a 

variety of relatively low-current 
devices, and are in fact the most 
widely used of all contact materials. 
Where frequent operations are the 
rule and the contacts can readily be 
cleaned, coin silver is usually found 
to be most suitable. One exception 
is found in relays such as used on 
timers, fire and burglar alarms, and 
other devices operating infrequently 
and often with light contact pressure. 
Dependability here is of utmost im- 


Graphite Metallizing 


portance. The contact may be open 
for long periods but must operate 
without fail when the contacts are 
closed. Because of the lower con- 
ductivity of coil silver and its high 
resistance oxide film, pure silver is 
employed instead. However, its 
tendency to stick limits current carry- 
ing capacity. 

Higher currents could be carried 
by pure tungsten contacts but contact 
pressure would have to -be much 
higher. Although platinum also would 
require appreciable contact pressure, 
except for its high cost it might be 
selected because of its resistance to 
corrosion. Pure silver therefore 
would be used but since it is soft, 
contact pressures would necessarily 
have to be low, operations infrequent 
and currents small. 

For greater dependability under 
service conditions that might occa- 
sionally cause sticking, silver-graphite 
contacts are sometimes selected. For 
example, in railway signal relays 
where the contacts may be subject to 
current surges from lightning or 
other sources, silver-graphite against 
silver will not stick. The conductivity 
is low requiring the use of large con- 
tacts, and the silver-graphite contacts 
cannot be attached by riveting. 

For higher currents with low con- 
tact pressures, particularly where the 
rate of break is slow, as in a heater 
pad thermostat, pure silver would 
tend to stick and the arcing accom- 
panying slow break would cause se- 
vere pitting. Since any wear on the 
contact face would result in a change 
in contact spacing and a correspond- 
ing change in calibration, a hard arc- 
resisting contact material is needed. 
Although tungsten has excellent arc 
resistance it would not be suitable be- 
cause of its low conductivity. Con- 


39 











































Mallory 


tact pressure could not be made high 
enough without sacrificing sensitiv- 
ity of the thermostat. Except for 
its high cost, pure platinum would 
be excellent for this service because 
of its high heat resistance. The pure 
metal, however, is relatively soft. 
The addition of iridium to platinum 
results in an alloy having fair con- 
ductivity, high hardness, excellent re- 
sistance to arcing for slow make and 
break, and the cost is somewhat less 
than for pure platinum. 

Similar properties are available in 
several other alloys that have been 
developed as platinum substitutes. 
All have high hardness, all resist arc- 
ing, oxidation or corrosion, and all 


URE silver contacts on this cam 

lever switch require but light 

contact pressure and are depend- 

able on non-inductive loads up 
to 1 amp. 


Gamewell 





INCE weer would cause a change in 
contact spacing and thereby affect the 


performance this vibrator for automobile 
radio power units has two sets of 


tungsten contacts in parallel. 


are less expensive than pure plati- 
num. Since these alloys are so sta- 
ble, cost can be further reduced by 
using only a thin facing on a copper, 
brass or steel backing. For the heat- 
ing pad thermostat, a face no thick- 
er than 0.003 in. would be sufficient. 
In other devices subject to heavier 
currents, somewhat thicker facings 
would be necessary. But the high 
fusing point and resistance to corro- 
sion permits the use of relatively thin 
facings, thus reducing the cost. 


UTOMOBILE timer contacts 

also represent a difficult appli- 
cation because of the frequency of 
operation, low voltage and heavy 
current. Pure tungsten and sintered 
tungsten and carbide mixtures are 
widely used as facings, and success- 
fully withstand conditions of severe 
wear or arcing and corrosion in a low 
voltage circuit. However, at current 
values used in automotive ignition 
systems, successful operation re- 
quires the use of a condensor for 
arc suppression. 

An application somewhat similar 
to automobile ignition breakers is 
found in vibrators used in automo- 
bile radio sets to transform low-volt- 
age dc. into a pulsating current for 
radio tube operation. High fre- 
quency of operation, high current 
and long life require a contact facing 
of tungsten material to insure that 


Walser 





( 
pe Ause of rapid make and break, pure silver 


contacts on this timer will carry 6 amp. at 
110 volts. Contacts are riveted to beryllium- 
copper blades. 





wear will not result in inefficient 
operation. A relatively high contact 
pressure is necessary to make good 
contact through the oxide that forms 
during long periods of operation. 

Many small switch applications re- 
quire spring supports for the con- 
tacts. Because of its corrosion re- 
sistance and fair conductivity, bronze 
is often used and under the proper 
conditions the spring material can 
also be used for the contacts. Since 
the electrical resistance of bronze is 
about seven times that of copper, 
current carrying capacity is limited, 
and excess currents will tend to cause 
sticking. Oxide formation will seri- 
ously increase the contact resistance 
unless a strong wiping contact is 
used. Because bronze is pitted rap- 
idly by arcing, the contacts must be 
opened and closed rapidly. However, 
when these conditions are met, both 
spring and contact can be made in 
one piece of low-cost bronze. 

Still better spring properties can 
be obtained by using beryllium-cop- 
per instead of bronze. Although it is 
higher in cost, this heat-treatable al- 
loy has the advantage of higher elec- 
trical conductivity—being two to 
three times as high as bronze. Beryl- 
lium-copper also has high resistance 
to heat and high fatigue strength. 


AAeaes dependability, minimum 
weer and freedom from sticking 
under light contact pressure requires 
contacts faced with platinum iridium. 


Weston 
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drilling and milling machines, 

designed for high speed work 
with tungsten and tantalum carbide 
cutting tools, offer outstanding exam- 
ples of control by electrical means. 
As such machine tools call for great 
versatility of application with a wide 
range the Giddings & Lewis designs 
are made with two spindles—one for 
boring and drilling large holes and 
for milling, and the other for the 
high speed boring and drilling of 
small holes. The design centers 
around this two-spindle idea. 

The main drive is that of a 40 hp., 
1200 r.p.m. constant speed motor, 
mounted on a bracket on the side of 
the main column. This is enclosed 
in a cast iron housing provided with 
a louvre door. The bracket is ad- 
justable for taking up slack in the 
drive and the shift from one spindle 
to another is made by mechanical 
means. 

The electrical control is a truly 
unique feature for it performs the 
three functions of (1) starting and 
stopping the drive motor and actuat- 
ing the clutches which control the 
different operations of the machine, 
(2) clamping various units in place 
and (3) operating the limit safety 
trips for the travel of the different 
parts. 


| ‘ast size, horizontal boring 


boring machine design. 
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Due to the unusual weight and size 
of several important members in such 
large boring machines as are here 
discussed, it is vital that the control 
of positioning 


and 


A typical Giddings & Lewis 


Torque Motors Aid Control 
of Large Boring Machines 





and individual 


be 


locking button controls 


BY K. F. GALLIMORE 


CHIEF ENGINEER 


GIDDINGS & LEWIS 
MACHINE TOOL COMPANY 


Starting, stopping and reversing 
the machine and engaging or discon- 
necting the power driven movements 
is accomplished by means of jaw and 
multiple disc friction clutches which 
are operated by small _ reversible 
torque motors. These are mounted 




























































emphasized in the design thinking of 
engineers. Torque motors for clutches 
motor 
operated through well-planned push- 
with effectiveness. 


drives are 


as close as possible to the clutches 
on the outside of the machine, and 
a small crank is provided on the end 
of each motor shaft whereby manual 
adjustments may be made. 

It is frequently necessary to clamp 
the table of the machine to the saddle 
and the saddle to the bed for opera- 
tions, such as drilling, where the 
work is to be held stationary. For 
this purpose toggle clamps are pro- 
vided which are a part of the table so 
that it may be clamped at any point 
of its travel. These toggle clamps 

























































































are tightened or released by similar 
torque motors, also furnished with 
small cranks for hand operation. The 
point of this arrangement is that the 
machinist is saved the time and 
trouble of walking around this large 
machine every time clamps need to 
be loosened or tightened. It can all 
be done by pressing a push button 
on the control panel. 

On the floor type of machine the 
end-support block has to be moved 
up and down independently of the 
head, the end support back must be 
moved back and forth and the whole 
unit must be moved back and forth 
on the floor plate. This is done by 
means of a separate motor forming 
a part of the end unit which is con- 
trolled by means of a portable push 
button. This type of machine does 
not normally have a table but may 
be furnished with a rotary table to 
increase the versatility of application. 
These tables are driven by an in- 
dependent motor which moves the 
table back and forth and also rotates 
the platen. 

Push button controls are provided 
for all of the motors and they are all 
concentrated at a panel placed at the 
corner of the head. Every push but- 
ton has associated with it a red light 
by means of which the operator can 
tell at a glance what units are 
clamped or are engaged with the 
feed or rapid traverse. Moreover 
each button is plainly marked with 
the function which it controls and 
they are grouped so that those but- 
tons controlling a given function of 
the machine are close together. Thus 


eee 
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there are groups for the different 
clamping units, for starting and stop- 
ping the drive motor, for the feed 
and rapid traverse and for the drive, 
reverse and stop of the spindles. 
Even if the machine is stopped by 
stopping the main motor the lights 
indicating the condition of the other 
units continue so that the operator 
can always tell what the conditions 
are. By means of suitable interlock- 
ing it is impossible for the operator 
to engage a function which would 
cause trouble, such, for instance, as 
applying the feed to a unit which is 
clamped. 

Limit safety switches protect the 
travel of all units so that they are 
automatically stopped when the unit 
has gone as far as is safe in either 
direction. These switches break the 
circuit to the contactor of the driv- 
ing motor and stop the machine. 

Both the push buttons and the 
limit safety trips control the motors 














FULL push button control is 

a feature of these boring 
machines. This table-type de- 
sign has 23 centralized con- 
trols on the single panel illus- 
trated_and 14 indicating lights. 
Details of the control system 
showing V-belt drives, con- 
tactors, enclosed motor hous- 
ings, etc., etc., may be identi- 
fied in the other close-up view. 






through contactors which are ener- 
gized only during the depression of 
the button. The contactors are in- 
stalled on a panel in the compartment 
cast in the side of the column which 
has a cast iron cover with louvers. 


MULTIPLE HEAD TYPE 


HIS company also makes multi- 
ple head boring, drilling and mill- 
ing machines which embody a large 
amount of electrical apparatus inter- 
estingly used. Multiple head ma- 
chines have their obvious use 
in economical production and by de- 
signing them so that they may be 
used for any of the operations of bor- 
ing, drilling and milling their versa- 
tility is increased many fold. 
An accompanying illustration 


shows a three head machine with 
combination mechanical and electrical 
controls. Each head stock has a 
separate motor, as has the table drive, 
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the lowering and raising of the rail 
and the oil and coolant pumps. All 
of these motors are direct connected 
except the one for the planer table 
where a speed reduction is required. 
Their sizes are as follows for the 
larger size of standard machine— 
Each headstock, 15 hp., 1800 r.p.m., 
constant speed, reversing. Operating 
cross rail, 5 hp., 1800 r.p.m. high 
torque, constant speed, reversing. 
Table drive, 20 hp., 1200 r.p.m., con- 
stant speed, non-reversing. Coolant 
pump motor, | hp., 1800 r.p.m., con- 
stant speed. Lubrication motor for 
tableways and table driving mech- 
anism, 1 hp., 1800 r.p.m., constant 
speed, non-reversing. 


USH buttons are so arranged 
that the pilot lights burn only 
when a machine function is operated. 
For instance, if the operator starts 
the main driving motor by pressing 
the “Run” button the pilot immedi- 
ately next to this button is lighted. 
If it is desired to run the spindle 
in the right hand direction (“RH”) 
the proper button is pressed and the 
light next that button is illuminated. 
The same is true of all the machine 
functions. The lights are on until 
the neutral or stop buttons are 
pressed. In other words if certain 
feeds are engaged and the main driv- 
ing motor is stopped, the light indi- 
cating the feeds which are engaged 
will continue so that the operator can 
always tell the actual condition of the 
machine. This is considered very im- 
portant as an aid in reducing acci- 
dents in operating the machine. 

In order to prevent damage to the 
feeding mechanism limit stops have 
been installed for the extreme points 
of travel of the column on the run- 
way and the headstock on the col- 
umn. A pair of roller type switches 
has been installed at each of these 
points. The first is of the normally 
open type and is operated by a cam 
on the moving unit. The closing of 
the contacts operates through the 
contactors in the control panel to the 
torque motors controlling the direc- 
tion of feed operating them so that 
the feed is brought back to the neu- 
tral. In other words the feed is dis- 
engaged. However, the electrical 
control is so arranged that the unit 
may be moved away from the ex- 
treme point of travel without the ne- 
cessity of hand cranking it off the 
limit switch. 

Additional safety is provided by 
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the second limit switch which is also 
of the roller type but which has nor- 
mally closed contacts. If the unit 
over-rides the first limit switch con- 
trolling the torque motors it will 
open the second one which will plug 
the main driving motor to an immedi- 
ate stop. This, of course, is similar 
in effect to the pressing of the emer- 
gency button by the operator. 

To reduce short circuits as much 
as possible, as well as the danger of 
shocks to the operator, the voltage 
of the control circuits is reduced to 
55 by means of a step-down trans- 
former provided for the purpose. 
The wiring is enclosed, in so far as 
practicable, in solid conduit installed 
with junction boxes at convenient 
points so that the torque motors can 
be removed easily for inspection. 

Since the control panel is mounted 
directly on the column it is necessary 
to wire from this panel to the push 
button control station on the head, 
as well as the connections to the 
rapid traverse motor and the head- 
stock clamp motor. The control and 
lighting circuits are in a special mul- 
tiple conductor rubber covered cable, 
the wires being of the stranded type, 
well insulated to provide ample safe- 
ty. The motor circuits are carried in 
separate rubber-covered stranded 
wire cables. 

The end support motor used for 
raising and lowering the end support 
block, and moving the end support 
column on the runway is a 5 hp., 1800 
r.p.m. high torque motor provided 
with reduction gearing. It is operated 
through a reversing magnetic con- 
tactor and a two-button control sta- 
tion of the hold-down type, mounted 
at a convenient position on the end 
support column. Limit switches 
have also been installed for the ex- 
treme points of travel of the column 
on the runway and of the end sup- 
port block on the column. Since 
this end support unit is more or less 
portable in character a standard en- 
closed receptacle has been used so 
that the portable cable can be readily 
attached, or detached, to this unit. 

The electrical equipment described 
for this large floor type machine is 
generally supplied for alternating 
current. However, similar equipment 
can be used for direct current, al- 
though the main driving motor in 
this case would be supplied with 
control for dynamic braking. The 
torque motors would still have to 
operate on ac. and a small motor- 






generator set would then have to be 
supplied for this purpose, and could 
be placed where convenient. 


FOR LARGE FLOOR MACHINE 


HE reason for using torque motors 

for controlling the various move- 
ments of the large floor machine was 
to simplify the operation, thereby re- 
ducing the effort expended by the 
operator to a minimum. This also 
made it possible to condense the 
actual operating mechanism into as 
small a space as practicable and lo- 
cate it at a most ideal point for the 
operator. 

It will be readily understood that 
on large machines of this type, where 
it was necessary to provide hand con- 
trol levers for obtaining the various 
motions, it called for considerable 
effort on the part of the operator to 
manipulate them. The result would 
be inefficient operation. The torque 
motors replace hand levers so that 
all the operator needs to do is push 
down the desired button on the con- 
trol panel. 

The list of torque motors follows: 
Two for clamping column base to 
runway, one for clamping headstock 
to column, two for operating main 
drive clutches, two for engaging 
either feed or rapid traverse, two for 
engaging feed in either direction to 
column in runway, two for engaging 
feed in either direction to headstock 
on column. Total, 11. 

The torque motors vary in capac- 
ity from 50 to 100 in. pounds torque. 
They are always mounted in pairs 
(with one exception) and are con- 
nected to the clutch shifters through 
reduction gearing, and a patented me- 
chanical device which gives three 
definite positions of movement to the 
clutch shifters. As an illustration we 
will consider the operation of the 
main driving clutches. These are of 
the multiple disc type, operating in 
oil, and provide means for connect- 
ing the main drive from the motor to 
the machine. They are capable of 
rotating the main spindle in either di- 
rection. The shifter for operating 
them has a neutral position when 
both clutches are disengaged. In 
order to engage the clutches so as to 
produce a right hand rotation of the 
spindle the shifter is moved to the 
left of the neutral position, and to 
produce a left hand rotation of the 
spindle the shifter is moved to the 
right of the neutral position. 








Solutions to Management Problems 


in Motor Repair Shops 


As keynoted by leaders in twenty topic 
discussions at the 1936 Convention of 
the National Industrial Service Associa- 
tion at Cincinnati. Practical, profitable 
ideas contributed by successful repair 


shop owners on such problems as pro- 
ductive sales methods, simple guaran- 
tees, overhead percentages, simplified 
shop forms and cost-cutting methods, 
and varnishing and drying procedure. 














HEN owners of motor re- 
pair shops get together they 
find that they have many 


problems in common. Local condi- 
tions such as lack of organization, com- 
petition from cut rate shops and “boot- 
leggers” of new and used motors are 
less satisfactory in some localities than 
in others, and every motor man is in- 
terested in boosting sales, determining 
costs and improving record systems. 
New ideas, more complete motor wind- 
ing data, new shop methods, shop 
layouts, work handling equipment, in- 
sulating and baking methods de- 
veloped in one shop may offer to 
another organization some sugges- 
tions on improving quality or reduc- 
ing expense. And when motor re- 
pair men get together as they did 
recently in Cincinnati at the annual 





Brown, treasurer. 


CTIVE in N. |. S. A. affairs at the 
1936 Convention were F. W. 
Willey (standing, left) retiring president, 
and beside him, J. E. Launderer, re- 
elected secretary. Seated, left to right 
ere W. J. Wheeler, vice-president; 
E. C. W. Johnson, president; and A. L. 


convention of the National Industrial 
Service Association, these subjects 
are the ones that they talk about. 


SALES METHODS 


ee can be developed by 
direct mail, advertising, from 
satisfied customers, field salesmen, 
one or several or all of these meth- 
ods. If field men are used the great- 
est difficulty, as explained by J. E. 
Launderer of the Independent Elec- 
tric Machinery Company of Kansas 
City, is to get the right kind of sales- 
men. Naturally he must be a tech- 
nical man, and must know repair 
costs. At the same time the field 
man must make a good impression on 
the prospect, and must be business- 
like and interested in the customer. 





















But the field salesman must guard 
against becoming too technical. No 
customer likes to be “shown up” and 
the salesman should not try to im- 
press the customer by confusing him. 
Even when the call does not bring in 
a job, a favorable impression should 
be left behind so that the concern will 
remember the salesman when repair 
work is needed. 


GUARANTEES 


NOTHER way of getting more 

business. is to back up repair 
jobs with a guarantee that is specific 
and easily understood. The size of 
shop is no restriction in using a plan 
adopted in the New York Metropol- 
itan section. As described by W. J. 
Wheeler of the Maintenance Com- 
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pany, this plan makes use of a guar- 
antee designating the job as a “‘certi- 
fied motor repair.” 

Although guarantees are expected 
by customers and are usually given 
by responsible service shops, the diffi- 
culty is in wording the guarantee. It 
must protect the service shop against 
failure outside of the service work 
performed, as well as give the cus- 
tomer assurance that the work has 
been properly done. The wording of 
the guarantee used in connection with 
the “certified motor repair” plan has 
proven to be reasonable and easily 
understood. 

The “certified” idea is being pro- 
moted among the members of the 
local group by using stickers, cards, 
letterheads, bills and estimates and 
shipping tags carrying an emblem 
designating this guarantee. Although 
the guarantee covers a period of one 
year, this is not the point that is 
stressed. Emphasis is placed on what 
the designation means as to quality, 
workmanship, methods and materials. 
To put this over, the certified shops 
have published a folder, “Standards 
of Practice for Certified Electrical 
Repairing,” which explains in non- 
technical terms the processes, mate- 
rials and workmanship used in a “‘cer- 
tified” repair job. This folder is used 
by salesmen as well as in direct mail. 


WINDING DATA 


ELECTION of windings for in- 

duction motors where the original 
windings have to be altered, involves 
many factors that readily can be 
put in chart form. Several charts 
for this purpose were presented at 
the 1935 Convention by F. W. Willey 
of the Willey-Wray Electric Com- 
pany at Cincinnati. A new chart pre- 
sented this year by Mr. Willey shows 
the turns per coil for various stator 
connections in rewinding a two-phase 
motor for three-phase operation. 
Knowing the winding characteristics 
for the motor as it comes in, a fore- 
man can readily determine the proper 
number of coils from the chart with- 
out any calculations. 

As presented by Mr. Willey, the 
chart covered four two-phase connec- 
tions: one, two, three and four 
“plus.” All combinations of turns per 
coil and connection give identical 
operating characteristics, but there is 
no provision for a change in voltage, 
frequency or speed. As brought out 
in discussion, such changes are 
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seldom advisable since they require 
alterations in the magnetic circuit for 
efficient operation. 


OVERHEAD 


ROM practical shop data, the dis- 

cussion turned to front office 
problems of records, cost systems, 
and overhead. There were no charts 
offered from which overhead costs 
could be found. 





Photo Reflex Studios 


E. C. W. Johnson of the Scherer 

Electric Company discussed 

amounts and methods of charging 
overhead in typical shops. 





Wm. J. Wheeler president of The 

Maintenance Company described 

a new form of guarantee that 
brings in business. 


In an effort to tabulate overhead 
costs and arrive at an average for 
the industry, a questionnaire had 
been sent to N.I.S.A. members, and 
an analysis of the replies was pre- 
sented at the meeting by E. C. W. 
Johnson of the Scherer Electric Com- 


pany of Indianapolis. Variations in 
the data received were so wide that 
no general rule could be found to 
cover all combinations of motor re- 
pair, used equipment sales, and in- 
stallation work. However, overhead 
percentage was higher for companies 
where motor repair work dominated. 

In individual cases that were 
brought up, a number of different 
methods were in use. Some add 50 
percent of the total labor and material 
cost. Others put more on labor and 
less on material. Where the work 
includes more trouble shooting, and 
more work outside the plant, the 
amount of overhead on labor is 
higher, in some instances 100 percent, 
with 10 to 50 percent on materials. 
Several companies have adopted fixed 
percentages of 100 percent on labor 
and 30 percent on material. 

In larger organizations it is the 
general rule to classify the various 
types of work, each with its own 
overhead percentages on labor and 
material. But in nearly all systems, 
the percentages established are for 
average jobs. For other jobs the 
overhead ratio is varied depending 
on the size of the motor and the 
character of the repairs. 

When overhead is determined on 
the basis of total business, the per- 
centage to be applied to labor and 
materials depends on both the over- 
head cost and the profit. Failure to 
properly interpret this ratio may re- 
sult in no profit or perhaps a loss on 
the job. A table prepared by Mr. 
Johnson gave the percentage to be 
applied to labor and material costs 
on the basis of the desired profit and 
the ratio of overhead to total income. 


SHOP FORMS 


YSTEMS for determining costs 

require a set of forms and meth- 
ods that show actual costs of both 
materials and labor. G. F. Stratton 
of the Armature Winding Company 
at Charlotte, N. C., outlined a sys- 
tem somewhat similar to the one 
described by F. W. Smith in the 
April number of ELectricaL MANu- 
FACTURING on page 30. However, 


only three forms were required by 
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Mr. Stratton’s system: one card for 
job identification, winding data and 
materials used; a second form for 
recording daily time of each work- 
man and the job to which the time 
is to be charged; and a third card 
filled out from the other two showing 
costs of both labor and materials for 
the complete job. 

These three forms thus bring to the 
office complete but segregated data on 
labor and material costs. The over- 
head established for the shop and the 
type of work is then added to deter- 
mine actual costs. 


SHOP METHODS 


INCE labor is usually the largest 

single cost item, any shop method 
that reduces the time spent on the 
job is profitable so long as quality 
does not suffer. As pointed out by 
J. E. Launderer, equipment that 
pays for itself in time saved over a 
reasonable period is well worth while. 
And this applies to workmen’s tools 
as well. A set of tools used by men 
for work inside the shop must be 
supplemented for men who do out- 
side work. Mr. Launderer prepared 
four separate lists of tools for elec- 
trical machinists, utility men, outside 
trouble men and winders. 

When it comes to shop layout, F. 
M. Mielke of the Mielke Electric 
Works at Duluth, Minn., brought out 
the desirability of reducing work han- 
dling to a minimum, particularly on 
heavy motors. Cleaning must be done 
where there is no danger of blowing 
dirt into other work. For heavy jobs 
much time is saved by having a con- 
veyor track extend out over the load- 
ing platform so that a heavy motor 
or generator can be quickly hoisted 
off the truck and set in place in the 
shop for dismantling. 

Some time can be saved in clean- 
ing by using large tanks of grease 
solvent, but the cleaner should not be 
of an inflammable type. Two types 
are available: mixtures including car- 
bon tetrachloride, and solutions of 
oakite in water. 

Dipping tanks for insulating var- 
nish should be placed where con- 
venient for smaller jobs and also 
where the heavier ones will not re- 
quire too much handling. Since pene- 
tration of the varnish is improved by 
preheating, the oven and varnish tank 
should be close together. In the lay- 
out described by Mr. Mielke, one side 
of the room was given over to work 
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benches. The other side starting at 
the rear had the stripping floor, 
cleaning bay, dipping tank, and oven, 
and then the stock room and office. 


VARNISHING AND BAKING 


ARNISH problems formed an- 

other active topic for -discussion. 
In a talk given by J. J. Connors of 
the Irvington Varnish & Insulator 
Company, the reasons for using var- 
nish were given as: a means to ex- 
clude moisture, oil and dirt; to bind 
the winding in place; to increase the 
dielectric strength of the insulation ; 
to increase the heat dissipation and 
improve the appearance. 

Moisture that the windings pick up 
from the air must be driven off before 
applying the varnish in order to get 
the highest insulation reading. But 
in a thoroughly dried armature the 
moisture will again collect as soon 
as the coils cool down to room tem- 
perature. Therefore, it is best to dip 


hot, and this procedure also gives 
better penetration since the varnish 
thins and fills in the coils better. 

A minimum time of fifteen hours 
in the drying oven was recommended, 
during which time a supply of clean 
dry air should be continually sup- 
plied by a ventillating system. This 
length of time is sufficient to drive 
off the solvent and set the varnish, 
only if air circulation is good. 

Difficulties encountered in some 
chemical plants were mentioned as 
the cause of premature failures result- 
ing from penetration of the varnish. 
Particularly severe conditions such as 
these call for a type of varnish that 
is acid resistant as well as oil proof. 
A type of varnish suitable for such 
conditions was described by Mr. 
Connors as a chemical hardening 
type that sets only upon the applica- 
tion of heat. After the varnish 
solidifies it retains its flexibility but 
is no longer soluble. The ordinary 
drying oven process can be used. 


Selecting the Relay 


(Continued from page 35) 


ing. Another is known as plug and 
jack mounting, and means that fe- 
male jacks are mounted on the 
switchboard, the wiring being run 
back of panel to these jacks. Plugs 
on the relay base fit into these jacks, 
providing for easy replacement of 
the relays. This style of mounting 
may also be reversed, putting the 
jacks in the relay base and the plugs 
on the switchboard. A third is 
known as eyelet or removable mount- 
ing, and means that all connections 
on the relay are brought to eyelets 
in the base. The eyelets then fit 
over studs in the switchboard. This 
method permits complete wiring of 
the switchboard before the relays are 
mounted, and replacement of the re- 
lays from the front of the panel 
without disturbing the wiring. Eye- 
let mounting has the additional ad- 
vantage of being the least expensive 
of these three methods, since it costs 
no more than front connected. 

For ordinary service, if a housing 
is required for front connected re- 
lays, a hinged cover knock out box 
is sufficient. For outdoor installa- 
tions, weatherproof housings should 


be used. In hazardous locations, ex- 
plosion-proof housings are recom- 
mended. For eyelet mounted or plug 
and jack mounted relays, a metal 
cover which fastens to the panel with 
two bolts may be used. For switch- 
board mounted relays, glass covers 
are recommended. 

You can see, therefore, that after 
first determining the number of 
poles, the kind of contacts on each 
pole, and the coil voltage and fre- 
quency, we must select the type of 
relay, dependent on the functions it 
must perform. Having determined 
the type, the next step is to decide 
whether special provisions must be 
made to enable the contacts to han- 
dle the load _ satisfactorily, and 
whether the controlling device re- 
quires a source of low voltage or 
other provisions to protect its con- 
tacts. This being done, the style of 
mounting which is most desirable 
and the kind of enclosing case re- 
quired (if any) must be selected. 
When these various features have all 
been accounted for, the best relay 
will have been selected for the appli- 
cation at hand. 
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Increased efficiency . . . greater capacity 
... lower starting load . . . reduced 
power costs...conserves man power... 


And so lengthens the list of vital advan- 
tages enjoyed by manufacturers who give 
serious attention to reducing the weight 
of their products. 


To these manufacturers, the use of Dow- 
metal—the lightest of all structural alloys 
—brings the pivotal selling point of 
lightness because Dowmetal makes pos- 
sible sizable reductions in weight while 
retaining full structural strength. 


In only five years, Dowmetal has already 
entered the manufacture of trucks, trail- 
ts, many types of machinery, blower 
fans, portable tools, typewriters, house- 
hold appliances and a long list of other 


products. Moreover, its sphere of useful- 
ness constantly grows greater. 


Dowmetal is available in sand and die 
castings, forgings, sheet, plate, standard 
and special extruded shapes. A further 
economy is found in its being the easiest 
of metals to machine. Where partial 
fabrication is needed, a fully equipped 
foundry and mill service is offered either 
at the Dow plant or through recom- 
mended sources. 


Every manufacturer of metal products 
should be familiar with Dowmetal. The 
new Dowmetal Data Book gives all the 
facts. Send for a copy today and deter- 
mine whether or not Dowmetal can bring 
to your product the pointed sales advan- 
tages of lightness. 


THE DOW CHEMICAL COMPANY « Dowmetal Division » Midland. Michigan 


MAGNESIUM ALLOYS 
LIGHTEST OF ALL STRUCTURAL METALS 
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When You Want to Buy 
Motors and Controllers 


Then is the time that an easy-to-use, 


reliable reference helps in selecting 


the right motor and the right control to 


face the service that the new or re- 


designed electrical product must meet. 


INCE first issued, ELEcTRIcAL MANUu- 
FACTURING has maintained a longer-es- 
tablished Gage policy of offering to the 

reader listed references to materials,’ parts, 
equipment and finishes. For several years 
exclusive tabulated references to motors and 
controls have served designers, fabricators 
and assemblers of electrically operated and 
controlled products in enabling them to make 
better ones. There is scarcely any class of 
motor or control or any individual maker of 
such devices that is not represented in the 
tabulations which appear this month on the 
succeeding four pages. 

Since the objective has been to emphasize 
usefulness in these tabulations, primary clas- 
sification has to do with the function per- 
formed and it is therefore recommended that 
readers thoroughly and carefully analyze 
their product performance requirements, be- 
fore trying to use the reference tables, if 
maximum effectiveness is to be gained. 


N THE automatic control device tabu- 
lation will be found all those many 
classes of actuating and actuated de- 
vices for controlling, regulating or timing; 
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flow, pressure, level, vacuum, temperature, 
humidity, combustion, cycle or mechanical 
motion in all classes of electrical products. 
In the motor controller tabulation there has 
been developed through refinement and re- 
classification a thoroughly useful listing of 
all types ac. and dc. equipment for starting 
and speed-regulating control whether of the 
automatic, semi-automatic or manual motor 
control types. 


N THE reference list for motor buyers 

primary distinction has been made _ be- 

tween motors of less than 2 hp. and those 
of more than 2 hp. with full consideration of 
all the special types of designs and forms of 
assembly or enclosure as well as bearing 
data. 

These tabulations, frequently checked as 
to accuracy and inclusiveness by the editors, 
are literally unique among buyers’ reference 
guides. Simplified, planned for maximum 
usefulness, they only require an analysis on 
the user’s part of the particular problems in- 
herent in his contemplated or existing prod- 
uct to be put to quick, constructive service in 
solving motor and control selection matters. 
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APPLICATIONS include: 


Heat Appliances; Ranges, Ovens, Furnaces, Incubators, Water Heaters, Fire Alarm and Sprinkler Units, etc. 


Control types are indicated in the ae = by the classification column in which they appear, thus, 
—Pilot 
H—Mercury Swing 


A—Thermostat D—Level-Float 
B—Humidistat E—Limit 
C—Pressure-Vacuum F—Time 


Pumps and Compressors; 
Lines, etc.; x—Electro- Hydraulic; 





y—Electronic. 

















Where control unit is designed for handling specific elements, numeral indicates the latter, as follows: 1—Ajir; 2—Gas; 3—Liquid 
(fuel-oil, water, brine, etc.); 4—Steam. 
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J—Relay-Magnetic Contactor 
SPECIAL APPLICATIONS are indicated by added initial, as follows: q—Oil Burners; r—Gas Burners; s—Process Equipment; t— 
u—Unit Air Heaters; v—Machine Tools, Welding, etc.; 


K—Damper Motor 
L—Motor Valve 
M—Solenoid Valve 





"=" CONTROL DEVICES 


AUTOMATIC CONTROL DEVICES so serameceadiinte: 


Air Conditioning—Refrigeration—Stokers—Fountain and Water Systems—Domestic and Industrial Electric 


N—Magnet Valve 
O—Thrustor Valve 
P—Thermal Valve 






























This table continued on page 52 

















w—Motors, Bearings, Transformer and Furnace Cooling 
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Oil-less B. on 6.................-.- 

Bendix Marine Products Co............ 5 c 

754 Lexington Ave., Brooklyn, a) 

Black & Decker Elec. Co., Kent, O..... 4 A 
Ce i Ge: On ks eae ave 8 o 8 9 ae 
peonee BH. 08 1, SG B.D. ik ccs ccwess ee 456 sY F E D 
Oil-less B. on 1, 2, 4, 5, 6, 8, 9.. 

ee re 12 456 89 EA 

2256 W. Ohio, Chicago, Ill. ........... 12 456 89 F B 
Ball and Bronze B. onall........... 4 G 

Brown-Brockmeyer Co................ 3 E 1213 A 

938 Smithville Road, Dayton, Ohio..... 3 F 12 13 B 

123 23 33 < 
/ 3 8 12 13 D 

ene 10 11 12 13 A 

12th & Cranberry, Erie, Pa. 1 34 C89 10111213 B 
Ball & Babbitt, 9, 10, 11, ‘12, ae . 1 3 E89 10111213D 
Bronze B. on 8, 9, 10, 11. 1 3 8 9 10 12 13 F 

Cedarburg Mfg. Co., Cedarburg, Wis... 8 B 
OE EE errr eee 8 E 

Contury Miectete Ca... ... .. oc vcccsccess :23 5 78910C 1213 A 

1806 Pine, St. Louis, Mo.............. 1323 5 6 8 9 10 12 13 B 
Ball B. on 1, 2, 3, 8, 9, 10,12, 13.... 1 3 8 9 10 12 13 D 
Ring B. on 1, 3, 8, 9, 10, 12, 13...... 3 89 10 1213 E 
Bronze and Wick B. onall.......... 23 8 9 10 12 13 F 

og 4 

6650 S. Narragansett Ave., cone» 

Ball and Bronze Bearings... 

Cleveland Electric Motor Co........... 1 8 10 i2DA 

$213 Chester Ave., Cleveland, O....... 1 8 10 12 E B 
Ball and Bronze on all............. 1 8 10 12 F C 

Continental Electric Co................ 3 8910 D 1213 A 

eB A a eee 3 8910E 1213 B 

__ Ball B. on 8, | 9, 10, 12, 13.. eed eden 3 8910F 1213 C 

Crise Blectric Mfg. Co.................. 6 BA 

Mt. Vernon, Ohio. fi eda 

Crocker-Wheeler Elec. Mig. ee 1 8910 D 1213 A 

SR Sa eee 1 8910E 1213 B 
Ball and Se GP EMIEN, <6 6 0.b.0:0'0 0.0 0:4 1 F 89 10 11 12 13 ee 

Delco Appliance Corp................. 4 6 E B 

US ok Scan wiih bievee ee 4 6 :'S 
Ball and Composition B. on all. 4 6 D 

Delco Products Corp., Dayton, Ohio... 3 1213 A 
Rall B, on 2. 3, 8,9, 12.... 8 12 E B 
Bronze B. on 1, 2, 3, 6, 8, 9, 12, 43... 2:3 6 8 9 i323: 43°-% 
Wick B. on 1, 2, 3, 6, 8, 9 eaessseven 

_ Ring B. on 12, ee ee te cians al 2 F 

Diehl Mfg. Co., Elizabethport, N.J.... 1234 6 8910 1213 B 
OS ee Oa 1234 678910 2 ts < 
7A ES SO tO | Pee eZee 678910 12 13 D 
2. ee Us & © SS) OC: eee 8 9 1213 E 
ey oe ee 1234 6 89 12 13 F 

12 A 
4 G 

Dumore Co., Dept. 106-E............. 4 9 FCA 

OS, ee ee rae + 9 E B 
Ball, Oil-less Bronze & Sleeve B...... 4 G 

Electric Machinery Mfg. Co........... 11 DE B 

1331 Tyler, Minneapolis, Minn....... 11 FC 

ee errr ere 4 6 9 F 13 A 

401 Lake Ave.. Racine. Wis........... 4 6 9 G 13 B 
Ball, Semi-Oil-less & Wick B. on 4.. .* 9 13-C 
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MOTORS 


Manufacturers of principal types, 


the bearings 


















































Minoteie Profimcts Cas. « ....ccccccccscss D8 9 10 11 12 13 B 
1725 Clarkstone Rd., Cleveland, O..... F89 10111213 C 
Ball, Bronze & Ring B. onall....... 
Biectsic Bpocialty Co... ....ccccscccee 123456D891011 1213 A 
IR, oc ia cn cevisncowe aed 123456 8910111213 B 
Ball and Wick B. on all............. 123456F89 10 111213C 
Waste B. on 1, 2, 3, 4, 5, 6, 8,9..... 345 8910111213 E 
4 9 13 G 
Electro Dynamic Works.............. 8 9 10 1213 A 
TN, OR Biot os v5 00 ov'dw asst aa ses 89 10 12 13 B 
i Ry BO i cass cess cons 89 10 1213 C 
Roll. B. on 10, 12, 13 Salvin 660k ache 8910F 1213 D 
Bronze B. on 13 i ia ha Ela es 10 12 13 E 
HiMott Ce., Ridgway, Pa......cssscece D10 11 12 13 B 
Ball and Babbitt Bearings on all..... 10 11 12 13 C 
Emerson Electric Mfg. Co............ 2 se 39 A 
WE I ge Sg cictints cad-s5sc0 esas 33456 39 B 
ee on ih, 3. 36S. D, 22. 28.60. 123456 8:9 F 1213 C 
Bronze Bearings onall...........-. 123456 89 D 
Fairbanks, Morse & Co., Dept. I-431 ... 3 89 12 13 D 
900 S. Wabash Ave., Chicago, Ill....... 8 12 E 
CE a3 kus kb esabs vee hws 3 8 9 10 12 13 F 
Sleeve B. on 1,3, 8, 9, 21,12... ccee 89 10 1213 A 
89 10111213B 
1 89 10 12. 13-¢ 
Pidetity Maectsls Gon. ..s...cecscscccece 8 13 B 
331 N. Arch, Lancaster, Pa. .........+ 234 8 10 F 1213 C 
Ball, Waste & Wick B. onall........ a2 8 D 
ee per eee ee 1 5 8 1° BS 
172 Union, Worcester, Mass........... 1 5 8 1112 E F 
Ball or other Bearings as specified... . 
General Electric Co., Dept. 6E-201,..... 123456 8910111213 A 
ITU. Eb Sc cos casesaededbas 123456789 10111213 B 
a ee ee ee eo ee 1234356789 @W ii 12:33 © 
Bronze B. on 1, 2, 3, 4, 5, 6, 8, 9..... 123456789 10 11 12 13 D 
mane Ok GIG. 85. ER. BB oc ceccce 1 3 8910111213 E 
Waste B. on 1, 2,3, 4,5 .6,8,9..... 123456 8910111213 F 
Babbitt, 1, 2, 3, 8, 9, 10, 11, 12, 13... 4 
General Industries Co................ 4 6 9 Cc AG 
WN MII ad cbccegacsacdaeeemsecs 9 B 
Oil-less and Bronze B............... 
eS ee ee 4 6 EC 
po oa ee, Sere 4 6 F D 
I IOI Gis ons Seenewe yess 4 9 E B 
ST oie aden cess ce awe a 4 9 - < 
Ball and Babbitt Bearings on all..... 
Hansen Mfg. Co., Princeton, Ind...... 5 6 BA 
| ee 
Harmlostbamet Cones... os cc sisicccsices 8910 1213 DA 
4400 W. National Ave., Milwaukee..... 8910 1213 EB 
Sleeve or Anti-Friction B. on all..... 8910 1213 FC 
Heinze Electric Co., Lowell, Mass....... 4 6 9 cB 
COONS FF OR -B e a civc so vi Sedndneases 4 E 
Holtzer-Cabot Electric Co............. 123 ¢5 89 DCBA 
125 Amory, Boston, Mass............. 123 5 8 9 FE 


Ball and Waste B. onall.......... 





How to Use the Table 


If you want to know who manufactures Split Phase motors, the 
corresponding number in the key is 2, you will find that every manu- 
facturer in the table, with a 2 or a column of 2's to the right of his 
name, offers such equipment. To find the forms he makes, see what 
letters in the right-hand column, A, B, C, etc., line up with 2's. 
Bearings specification are listed under each manufacturer's name, for 


each type of motor. 


ELECTRICAL MANUFACTURING 














for Designed-in Use 


sizes and forms of motors and 


they provide 
















































Howell Electric Motors Co............ 12 5 89 1213 A 
Sy Ss A ctt rece stenstecacoks £33 § 8910F 1213 B 
Ball and Bronze on all.............. 7273.3 89 10 1213 C 
Ring B. on 1, 3,3, 5,3, 10) 22... 00 1 3 5 89 10 1213 D 
Wee Ws GR BBA Eh Bis ccccccescs 1 5 8 10 12 E 
Ideal Elec. & Mfg. Coc.........ccceees 1 E8910B 1213 A 
po ERIS SPT errr 1 8910111213 C 
Ball, Roll, Bronze, Ring & Babbitt 1 8910111213 D 
Bearings Oe eae eee 1 10 1112 13 F 
Ienporial Biectric Co... .. 2. cccccccccce 1 89 iz A 
48 Ira Avwe., Akron, Ohio............. 10 12 B 
Bell B. on 1, 2, 8, 9, 10, 12, 13....... 2 10 F 1213 C 
Bronze B. on 1, 2, 8, D TE Bay 83. 2c 2 10 12 13 D 
ey eS errr 12 13 E 
I Bs CO gis 860s ca stce ss cecns 2345 89 Di13A 
556 W. Monroe, Chicago, Ill........... 2345 89 E 13 B 
Ball and Bronze B. on all........... 2345 89 Py IWC 
Kendrick & Davis Co................. 4 A 
RN Mieke checthadaccseowess 4 6 9 S 
Ball and Bronze on 4, 9............. 
Claas B. G6 SG G, 9... ccccccsecsede 
Kimble Biectrie Co... .. 22. c-cccccces 13 A 
2011 W. Hastings, Chicago., Ill......... 1323 5 8910F 1213C 
Ball Bearings on all...............-- 10 12 D 
eos Biectric Co... cc ccees 12 8 EB 
66 York, Jersey City, N. J............. 2 8 FC 
Ball or Bronze B. onall............. 12 8 D 
Leland Electric Co., Dayton, Ohio..... 12 3 89 F 1213 A 
Ball, Bronze or Waste B. on all...... 123 89 1213 B 
338 § 89 1213 C 
Lincoin Electric Co.............0. 8 10 i2DA 
12818 Coit Road, Cleveland, Ohio...... 8 10 12E B 
Ball and Ring Bearings on all....... 8 10 i2F C 
Marathon Electric Mfg. Corp.......... i123 89 F DB 
32 Island, Wausau, Wis. bia SECONO ween 123 8 EC 
Ball and Bronze B. on all........... 
Marble-Card Electric Co.............. 12 8910C 1213 A 
GRRE, BI 654 cee sccccancesecns 2 89 10 1213 B 
Ball B. on 2 hp. and larger ratings... 12 8 10 12 E 
Sleeve Bearings on motors up to 14 hp. 2 89 10 12 13 F 
Master Bisstsis Ca... cc cccccccccccese 1 3 6 8910C 1213 A 
Dayton,Ohio...... Secdasvocevcewees 1 3 8910F 1213 B 
Ball B. on 12, 13. eabe6e ede eh aEes 1 3 $9 10 1213 D 
os SS rea 3 89 10 1213 E 
Minneapolis-Honeywell Regulator Co... 3 6 9 DA 
2810 Fourth Ave., South.............. 6 B 
Minneapolis, Minn.............eee008 
To Type and Size To Form 
—Frac. to 2 hp.— 8 Polyphase A Speed Reducer 
1 Condenser 9 Direct Current Built-in 


2 Split Phase B Totally Enclosed 
3 — Induc- —Over 2 hp.— C Semi-Enclosed 
4 Universal 10 Wound Rotor D Splash Proof 

5 Synchronous 11 Synchronous E Fan Cooled 

6 Shaded Pole 12 Squirrel Cage F Vertical 

7 Clutch 13 Direct Current G Governor-Control 
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Ohio Electric Mfg. Co............00005 12 89 EC 
5905 Maurice Ave., Cleveland, Ohio. . 12 5 89 FD B 
Be En Be Be i is Siac ecacceeeese 
Sleeve B. on 1, 2, 5, 6, 8, 9 anon 
Poesions Biectsie Co......cccccccccccs 3 Ii3 A 
2100 Market St., Warren, Ohio ........ 123456 89 Ci2 13 B 
 § eye Se Et ES ee 234 8 12 13 D 
Waste B. on 1, 2, 3, 4, 5, 6, 8,9 eases 23 1213 E 
PE i OUP Sa a oo od keekckescvens 23 6 $89 12 13 F 
Pioneer Gen-E-Motor Corp............ 4 9 
466 W. Superior, Chicago, Ill.......... 
Redmond Co., A. G., 1109 Stewart Ave., 6 CA 
PE MOS i053 a4 da ds cadbanceens 4 6 E B 
CR Ss a dvencinbaced ces 
Reliance Elec. & Engrg. Co.,.......... 10C 1213 A 
1042 Ivanhoe Road, net O.. E 1213 B 
Ball, Roll, Ring & Waste B ¥ eee F 1213 D 
Reynolds Electric Co.,.............0.. a3 §6 89 EA 
2650 W. Congress, Chicago, Ill......... $2 5 6 89 , 
UO eee Ra §6 89 D 
Robbins & Myers, Inc.,............... 2234 6 $9 D 1213 A 
SG Olas cc ceondcetvdcundantentaxe i234 6 89 F 1213 B 
| hd Reh re ogee 1234 6 89 1213 C 
Bronze B. on 1, 2, 3 rat & 8. % 12, 13. 4 G 
Ring B. on 3, 8, 9, 12,'1 wimaadee se 6 
Waste B. on 1, 2, 3, 4, é ab nade awe 
» OE aes 
Signal Electric Mfg. Co.,.............. 4 A 
PEREENE DEE hd ca ckccdactaccees 9 B 
4 6 9 FEC 
Silent Hoist, Winch & Crane Co.,...... 10 1213 A 
770 Henry, Brooklyn, N. Y...........- 
Ball, Bronze and Ring on all........ 
eee 6 F DB 
400 Davis, Rochester, N. Y............ 6 EC 
ES eae 
Ge We Bes Cine snn ccc cccccccvc’s 4 6 9 ECA 
1828 S. 52nd Ave., Cicero, Ill.......... 
Oil-less B., Ball B. optional ......... 
Star Electric Motor Co.,.............. 23 8 C10 E 1213 A 
IIS Biotic das chan cacdhackaccee 2a 8Di0F 1213 B 
Ball B. on 2, 3, 8, 10, 12, 13......... 
ibe kv coin ens chnkeaas 
Sterling Electric Motors Inc.,.......... 1 3 § D&91011 1213 A 
——_ Road, Los Angeles, Calif..... 1 3 5FE8 910111213 B 
sf rare $23 5 8910111213 C 
oe res re 9 13 A 
443 State, Binghamton, N. Y.......... 9 13 B 
Ball and Sleeve B. on 9, 13.......... 9 13 C 
Ghnetennet Cain Be Weg vce cincccvctscees 12 4 6 89 10 7 i138 ¢ 
I a nck cacnesticcsatdes 6 1213 D 
Ball and Bronze B. onall........... 10 12 13 F 
Sunlight Electrical Co.,............... 12 EDC 
330 oie & Ave., Warren, Ohio 1 F 
Bronze B. RE ae machi ae 
United Electrical Mfg. Co.,............ 1 4 6 9 Cc B 
ME Reba kts we scdwecedceese 1 4 9 F E 
ee OO in cacenccns 
U. S. Electrical Motors, Inc.,.......... 1 8 10 12DA 
200 E. Slauson Ave., Los Angeles, Calif. 1 8 10 12E B 
SE ON ie OR OE inn ance asa 1 8 10 12F C 
Valley Electric Corp.,...............-. 3 8 12D B 
4221 Forest Park Blvd., St. Louis ..... 3 8 127 C¢ 
Ball Bearings on all................ 
Victor Electric Products, Inc........... 6 FEDC 
712 Reading Road, Cincinnati, Ohio... 
Bronze Bearings (impregnated)...... 
Wagner Electric Corp.,............... 23 89 10 12 A 
6400 Plymouth Ave., St. Louis, Mo..... 123 56 8910 ac 3 
al, 1,2, 3,6 8,9, 10, 1, 12, 13. 23 89 111213 D 
eee We Ge OG, Ble Bite cncccicdscccec sae 396° SF 12 F 
Wick B. on 1, 2, 3, PM td ee aneks 12 E 
Walter Electric Mfg. Co..,............ i2DA 
215 Cumberland, Norfolk, Va.......... 12E B 
Ball and Roller Bearings............ 27 ¢ 
Warren Telechron Co.,..............- 56 BA 
ME Tie ie oo kc dacs cencsnésees 
Wesche Electric Co., B. A............. a>. a 89 10 1213 B 
1622 Vine, Cincinnati, Ohio...... ‘ 23 8910F 1213C 
Ball B. on 2, 3, 8,9, 10, 12, 13 23 89 10 1213 D 
Bronze B. on 3, 9, 10, 12, 13......... 8 1213 E 
Westinghouse Electric & Mfg. Ce.,..... 1234 6 3910 i213 A 
Wee FI, PO 6c Seccccicccsvces 123456789 10111213 B 
oe ae eee ee ere 12345678910111213C 
Roll., Ring & Babbitt, 10, 11, 12, 13.. 1 S § 8910111213 D 
Bronze B., on 1, 2, 3, 4, 5, 6, 7, 8, 9.. 1 se 8910111213 E 
Waste B.1,2,3 4,5, 6,7, 8,9....... Seeger! ee ae aes 
Woods Machine Co., S. A.,............ 8 1i2E B 
27 Damrell, Boston, Mass............. 8 12F C 
We deine an choedidadedne 
Yates-American Machine Co.,......... 12 Cc 
hk ahk eek i whie Cee andes 12 E 
__ Ball B. om 12.............--------- 
Zobell Elec. Motor Co.,............++. 839 10 1213 C 
94 South Ave., Garwood, N. J......... $910 1213 D 
Ball & Bronze B. on all............. 
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WHERE TO GET CONTROL DEVICES FOR DESIGNED- IN USE 


Continued from page 49 





A BIC 


en Regulator Oo., wanes 


2810 Fourth Ave., 8., Minneapolis, Minn. . 


ers Engineering Equipment Co.. Poe 
OO W. Pine Bivd., St. Louis, Mo........ | 


Newark Boiler Reptieter § Co., 428 Glenwood 
Ave., East Orange, 


hee Electric Co., 1775 Old Colony Bldg., 
Chicago, Til. 


eee sees eee eeeenee 


PayneFurnace&Supply Co., Beverly Hills, Calif.|| A 
Penberthy I Co., 1242 Holden Ave., 
Detroit, Mich. 





Penn Electric Switch Co., Des Moines, Ia.... ||A B |C 
Perfex Controls Co., Milwaukee, Wis. ...... Cc 


P ia Gear Works, Erie & G 8ts., 
Senger 


Powell Co., Wm., Draper & Coombs Bts., 
Cineinnati, Ohio 


Powers Regulator Co., 2739 Greenview Ave., 
pik cracnceecsaernechs ved 


Powrex Switch Co., 190 Willow, 
Ps CDs a cinvccecesscieees oe 


Ritomtns 8 jalties Co., Te South 
Sacramento Bivd., Chicago, Il 


Reisner Mfg. Co., W. H., Hagerstown, Md... 


jan M. H., 1270 Sixth Ave. 
New is Bdicecudetaskusauuasaceen 


Ross Operating Valve Co., 6488 Epworth 
Bivd., Detroit, Mich. 


Ruggles-Klingemann Mfg. Co., 
Salem, Mass. 





amckayaeeban ckssapeaseenawd AB 
Bhalloross Cnet Inc., 8707 N. Richards, 
Oo 8. eer Cc 





Square D Co., 6060 Rivard, Detroit. Mich.. . Cc 


|| ACTOATING || 


ACTUATED | 
D E FGHi|JK) L MNO P 
D E F GH JK) LM P 


D E FG J | 2L 





=S 


1M 


D K} LM N O 


DEF JK M 








|| ACTUATING || ACTUATED 


A B| 
Shand & Jurs Co., Berkeley, Calif........... eRErou PSE MN y 


Spencer Thermostat Co., 34 Forest, 
Us dsr sacenéccccynceuscecs Ar |C G 
Stat-Amatic Instrument & Appliance Co., 

PDS «ca cvcenuecdaksdedeoawoan 4L 
8u Electric Products Co., 12 
N.Y 3M 


> 


Tagliabue Mfg. > Cc. fs Park & Nostrand 
oe Re Se 


Thermador a pr 2821 E. 
Pico, Los Angeles, Calif.................. 


Thompson Clock Co., H. C., Bristol, Conn.. . F 


Tork Clock Co., Inc., 31 South 8t., 
Mt. Vernon, N. Y. 


Remei, ua tie 


CD E FGH 


Newar! 


> 





Viekers, Inc., 1400 Oakman Bivd., Ev 
Detroit, Mich 


Walser Automatic Timer Co 
Grayber Bide. New You'N. Minis seco F 


Weed Lounasd Bieststo On. 96 South M., 
eer Hi; J 


Water Lent Contes Co. 765 Hampden 
Ave., St, Paul, M 


Westinghouse Elentrio & Mig. Co., 123 
East Pi » Pa. AICDE 4M 


Weston Electrical Instrumen 
578 Frelinghuysen Ave., Ne 


"Ses 2362 University Ave., 


<<a G 


Gh. 


ve Pai 


Wilbin Instrument .. 40 E. 84th Bt, 
New York, N. ro sebeuasssesuecesen A K/L OP 


Wilcolator Co., 17 Nevada, Newark, N.J....|| A 





MOTOR CONTROLLERS 


Alternating current types of motor con- 
trollers are indicated in the accompany- 
ing table by the classification column in 




















7—Resistance 
8—Tumbler or 
Push Button 





L—Miulti-Speed 
R—Single Phase 
S—Squirrel Cage 


Direct current motor controls are indi- 
cated by lower case letters; d-drum; f-face 
plate; also the following: 


a—across-the-line o—reversing 








































: : c—counter-E.M.F. h 
which they appear, thus, 9—Capacitor T—Slip Ring h—machine tool ya 
5—Across-the- 6—Auto-Trans- D—Drum V—Synchronous j—non-reversing y—tumbler or push 
Line former F—Face Plate X—Semi-Automatic m—remote control button 
p MOTOR CONTROLLERS MOTOR CONTROLLERS 
SPEED REGULATORS | Buelid Elestric & Mfg. Co., oj di | 
U 9 Chardon Road, Euelid, Ohio....... 5 7) D| RST DL 
S 5 Furnas Electric Co., | oj dl 
U 5 $ 8) eer es | D DL 9 
i = 
$ — = > $ Z | Gémeral Electric Co., (Dept. 6E-201), ||  chom| | fojy f 
6 < 3 O 6 2 Schenectady, N. Y................ 5 6 wi|X) 6 8D)|R ST V)| 5L 7L} DFL 9 
= e 
5; Ss OQ || 5 | < | General Radio Co. | | P 
- < a = < = Cambridge, Mass................. 
5 6 eee 5 7| 7 9] Leland Electric Co., Dayton, Obio....|| 5 (RSTV 
Allen-Bradley Co. ||ajmowy | _ |shjmoy bad 
1300 8. First, Milwaukee, Wis. Sen ae |} 56 7 |X) 6 7 8D)) RSTY| 5L 7) | DFL Lincoln Elec. Co., 12818 Coit Road, || } | 
Allis-Chalmers Mfg. Co., ||ahmo labjy | Cheveland, Pika titeneicaser | 5 6 7 8 v\ 
ee Wis. coat emt seeeeee || & |x) 6 | STV! Monitor Controller Co., o hee y 
w-Hart & Hegeman Electric Co., | | | 4 518. Gay, Baltimore, Md.......... 5 7|\X 8 | RSTV\| SL 7L 
ord, ere EAS RRs | 5 | | 8 | teneiin iiaiiaiiae ; 
Automatic Swi | a ati ectrie Controller Co., | 
154 Grand, New ne N. Y.. 5 | | RS 5309 Ravenswood Ave., Chicago, Ul. | 7 i a 
Ciark Controller Co., i omw| | f coi Roller-Smith Co., 2140 Woolworth || a 
1146 E. 152nd ms Cleveland, Ohio | 5 6 7) x 78 | 8 TV|| 5L 7L/DF Blidg., New York, N. Y............ 56 7|X| 6 RS8STV 
Geveland Electric Motor Co | | dh —_| Rowan Controller Co., 2313 Home- 3 edom| f d d 
5213 Chester Ave., Cleveland, Ohio. | D| 8T |DL wood Ave., Baltimore, a 5 wT] oj||RSTY 
Colt’s Patent Fire Arms Mig. Co., } amo y | 
Hartiord, Comm.......000..css000. 5 8 || Schaeter Bros.Co., 
Condit Electricai Mig. Corp. |jahmo lahjy 1059 W. 11th 8t., Chicago, Ill. ccece fy 8T | DF 
Hyde Park, Boston, Mags.......... | 8 || 8TV Square D Com , 710 8. Third a mo y |i Pe 
Cutler-Hammer, Inc., \| a chom | foj | dfhp Milwaukee, Min euscwacwscnbais 56 7| 6 8 R8T 6L 7L 
1264 Bt. Paul Ave, Milwaukee, Wis.|| 5 6° w7|X| 6 8D|/R STV/| 5L 7L| DFL 9| 7, bull Eleotrie Mig. Co. a aie ot 
Dunn, Inc., Struth | » y || Plainville, Conn.................. . ae 8 ||RST 
138 N, Vest, Fidei, P.. | 5 |X 8 ||R es meth Ok: ies >a . 
Elestric Controller & Mfg. Co., a homw fo | dfhp Leonard Electric a m 
$700 E- 10th Bt. Cleveland Ohio..|| 8 67 ls Dj/R STV) 61 7L/DF g| 24South Bt, Mt. Vernon,N.¥....|/ 5 7 Ret ||sum| Po 
Elestric Machinery Mig. Wi ape Men, & Bis. Gonpeny. acj foj dm dfh: 
14th Ave. N.E.. | East ittaburgh, P 5 6 8DI|RSTV|| 6L 7L| DFL 9 
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1. Specially developed contact shoe, which rides 
tangent to outside of winding, providing single 


turn discrimination. 
* 


nO 


Winding on fireproof base—Construction allows 
a greater number of turns of wire—is self-sup- 
porting on porcelain base. 

* 


3. Double point contactor allows low resistance 


loss. 
& 


A, Collector tring of drawn metal provides smooth 


wearing surface. 
. 


5. Monel metal terminals insure positive contact 
to winding. 
oa 


6. Porcelain base provides substantial support for 
winding. 
e 


7. Insulated shaft and bushing standard construc- 
tion. 
& 


Check these 7 Electrad Features! 


Examine an Electrad power rheostat detail by 
detail and you can see for yourself why it is 
bound to give better performance over a longer 
period of life. Every one of these superior 
Electrad features is built in for a purpose and is 
the direct result of years of experience and lab- 
oratory research to produce a control of greater 
smoothness, more precise graduation and longer 
lasting quality. 














Dimensions Electrad Type 5X Power Rheostat 
2%- 


Electrad has specialized in resistor construction 

for more than a dozen years. The Electrad 
engineering department will gladly cooperate | 
in designing and manufacturing any resistor | 
unit, in vitreous or moisture-proof enamel, for | 
special applications. | 













Write for the complete catalog of Electrad 
standard vitreous enamelled power rheostats and | 
resistors, or submit your special problems to 
our engineering department. 


Vitreous-enameled, ruggedly designed and construct- 
ed for long life at rated current loads. One-hole 
mounting, with anchored base. Insulated shaft and 
bushings. Special composition graphite shoe insures 
smooth, noiseless action. 


Type 2X—25 watt rating—154” dia.—1” deep. 
Type 5X—50 watt rating—24” dia.—1” deep. 
Type 10X—100 watt rating—314” dia.—134” deep. 
Type 15X—150 watt rating—4” dia.—114” deep. 


CATALOG GIVING TECHNICAL DATA AND 
DESCRIBING A LARGE ASSORTMENT OF 
STANDARD RESISTORS, MAILED ON REQUEST 


JUNE, 1936 





This is an invitation to all engineers, designers 
and executives to participate in the 


Second hunual 
PRODUCT DESIGN 


CON 


Oo 


TEST 


ELECTRICAL MANUFACTURING 


GAIN this year ELEC- 

TRICAL MANUFAC- 
A TURING offers you the 
opportunity to tell your fellow crafts- 
men of the design and engineering 
accomplishments that have charac- 
terized your development of a newly 
designed or redesigned electrically 
operated machine, applianceor device. 


Five designers and engineers made 
a distinct and substantial contribu- 
tion to product advancement through 
the medium of last year’s Product 
Design Contest. They were re- 
warded with material prizes and each 
was presented with a Certificate of 
Award in recognition of their achieve- 
ments. You have the same oppor- 
tunity to share in the prize awards 
that are being offered in this the 
Second Annual ELECTRICAL 


MANUFACTURING Product De- 


e ; fA 
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sign Contest. Success will bring 
increased prestige to your company 
and its products, also honor and great 
personal satisfaction to you. 


This annual event is sponsored by 
the publishers of KLECTRICAL 
MANUFACTURING, to stimulate 
engineers and designers in the pro- 
gressive development of electrically 
operated machines, appliances and 
equipment which are modernly de- 
signed and practically engineered. 
Those responsible for creative design 
and technological advance are the 
front runners in the race for product 
acceptance and marketing leader- 
ship. ELECTRICAL MANUFAC- 
TURING desires to encourage these 
individuals and to stimulate interest 
in their design and _ engineering 
achievements; to tangibly recognize 
and reward their splendid efforts. 


AI bh 


It is only necessary to carefully 
read the rules established for the 
Contest and to be governed by them 
in projecting a simply prepared 
manuscript to be submitted as your 
entry. Gather together the data 
sheets, drawings, specifications, etc., 
by which you were guided in evolving 
the new or redesigned product that 
you are going to write about. With 
this material as a pattern you can 
very easily project on paper the 
successive steps you took to fashion 
the new machine, appliance or device. 


Write quite as casually and with 
no more concern than if you were 
merely giving a complete history of 
the product’s development to one of 
your own organization. It really is 
no more difficult than that. 


By filling in and mailing the card, 


you will be officially entered in the 
Contest. Do it now. 
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—~_ CERTIFICATE AWARDED TO EVERY PRIZE WINNER € 
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Air Conditioning Equipment : Air Heaters : Blowers : Bottling Machinery : Broadcasting Equipment : Business Machines : Carbonators : Cash 
Registers : Clocks : Clothes Washers : : Coffee Roasters : Control Apparatus : Cranes & Hoists : Dishwashers : Elevators : Flashlights : Floor Machines 
: Heating Pads : Ironers : Lathes : Lighting Equipment : Lighting Plants : Metal Working Machinery : Motors : Oil Burners : Ovens : Packaging 
Machinery : Panelboards : Permanent Wave Machines : Printing Presses : Pumps & Compressors : Radio Receiving Sets : Ranges : Refrigerators : 
Sewing Machines : Signal & Alarm Duvices : Switches : Table Appliances : Time Switches : Telephone Systems : Textile Machinery : Tools : Toy 
Trains & Novelties : Transformers : Ultra Violet Ray Machines : Vacuum Cleaners : Vending Machines : Vibrators : Water Heaters : Welders : 
Wiring Devices : Woodworking Machinery; etc., etc. 





The above are typical of the electrically operated products which may be written about in the Contest. 


RULES 


with the Editor of ELEC- 1 Anyone engaged in the design, engineering or fabrication of a 
TRICAL MANUFACTUR- ¥ machine, appliance or device which is electrically operated, is 
ING, will constitute the cigihttn for entey. 
jury of award. 2 Each contestant is to write about a new or redesigned machine, 
* appliance or device commercially marketed since September 
1935. Tell briefly what conditions or need impelled the product 
development. Then, give complete details of overall design, 
meaning product appearance or eye appeal. Add points of interest 
relating to structural design. Give particular care to any engineer- 
ing problems that were involved and how met, with particular 
emphasis upon the electrical characteristics of the product’s 


° ° ° operation, such as the application of power, control, heat, etc. 
Detach, fill in and mail this Interesting developments in both design and engineering should 


E N T R y ¢ A R D be completely brought out. 


Only one product may be written about in each manuscript but 
as many separate manuscripts describing individual products may 
be prepared as the participant cares to submit. In describing a 
product you should include the type but not the name of the 
maker of the materials, parts, equipment and finishes that were 
used and why. Patented or patent-applied-for characteristics of 
the product may not necessarily be revealed. The judges’ rating 
will be based very largely upon informativeness of manuscript and 
illustrations as they show engineering skill, design ingenuity, and 
product usefulness. 


An engineer and a designer 
well informed in product 
development, together 








3 Each contestant is to submit, in duplicate, a typewritten 

* manuscript not hitherto published, and not to exceed a maxi- 
mum of 3500 words. All entries must be accompanied by at least one 
exterior view of the product described, also photographs expressive 
of the details of interior design and engineering technique. Inked- 
in drawings may be submitted, to supplement photos, if they 
would prove helpful in illustrating important features in the 
product’s development. Photos and drawings should be accom- 
panied by a description of what is illustrated in them, also each 
one must be suitable for reproduction. Manuscript and illustra- 
tions must plainly bear name, company affiliation and address of 
contestant. The manuscript need not be professionally written. 
The easy facility of its reading will not count nearly as much as 
an understanding outline of the elements of design and engineer- 
ing involved. 


4 Manuscripts, photos and drawings as submitted become the 

* property of the publisher and are not to be returned to the 
contestants. The publisher reserves the right to publish any 
article submitted, whether prize-winner or not, and will exercise 
the privilege of editing each manuscript in whatever manner his 
judgment suggests. Manuscripts, other than those of prize- 
winners, will be paid for at the regular contributor rates, if 
published. 


The Contest closes August 15th. All entries should be post- 

* marked not later than midnight of this date. There is no 
entry fee. Those winning awards will be announced in the Annual 
October PRODUCT DESIGN Number of ELECTRICAL MANU- 
FACTURING, also their manuscripts will be published in that 


issue. 


6. Five uate totaling $500.00, will be awarded. In case of a tie 
vote of the judges in any singlé award, duplicate prizes will be 
given. The judges’ decision will be final and binding. 


THE GAGE PUBLISHING COMPANY 
232 Madison Avenue, New York, N. Y. 


CONTEST CLOSES AUGUST 15TH 
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Nema 
News 


Major developments of the past month 
of the 


National Electrical Manufacturers 


Association 
Frank C. Jones, President 
W. J. Donald, Managing Director 
155 East 44th Street, New York, N. Y. 





SS of the codes and 
standards committee has been 
given for a complete set of standards 
for distribution cutouts covering cur- 
rent voltage, and interrupting ca- 
pacity rating and their basis of rat- 
ing; also performance data, such as 
flashover and time-current character- 
istics. The standard for ratings for 
across-the-line magnetic switch 
starters and manually-operated 
starters has now been revised. Also 
minor changes have been made in the 
standards of the Electrical Measur- 
ing Instrument Section, Rubber Cov- 
ered Building Wire Section, Electric 
Welding Section, and Laminated 
Phenolic Products Section. 


PPLICATIONS for member- 

ship have been approved for 
Jasper Blackburn Products Corp., 
which will be affiliated with the Con- 
ductor Connector Section, (Solder- 
less Service Connector Group). The 
company’s executive representative 
will be Jasper Blackburn and the 
associate representative will be Ford 
Pennell. R. Thomas & Sons Com- 
pany, will be affiliated with the High 
Voltage Insulator Section. The com- 
pany is to be represented by H. R. 
Holmes, vice-president and general 
manager. 

Newart Mfg. Company has been 
granted an additional affiliation with 
the Cast Metal Conduit Outlet Fit- 
tings Section. The I. T. E. Circuit 
Breaker Company has also been 
granted an additional affiliation with 
the Power Switchboard Group. 


CY aut activities of 
Nema in safety matters has been 
extended by becoming a member of 
the National Safety Council, an im- 
portant source of safety practices 
and codes which later may become 
material for American Standards. 
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Since work of the Council includes 
consideration of electrical safety, 
Nema membership, under the super- 
vision of the codes and standards 
committee, will be in a position to 
assist in having sound safety prin- 
ciples included in the Council’s rec- 
ommendations. 


NDUSTRIAL Electrification Bu- 

reau, one of the six marketing bu- 
reaus authorized by the Nema mid- 
winter meeting to facilitate co-ordi- 
nation of business development activ- 
ties, held a preliminary meeting in 
Cleveland April 16. The meeting was 
called by the chairman of the com- 
mercial sub-committee of the Nema 
business development committee. 
Representatives of product groups 
having the greatest interest in the in- 
dustrial market were invited, and an 
all day discussion resulted in the for- 
mulation of a procedure to complete 
the organization of this bureau dur- 
ing the Spring meeting: 


EMA has been awarded a cer- 

tificate of Recognition by the 
Jury of Award of American Trade 
Association Executives’ for its “Pro- 
gram of Projects, Activities and 
Services for 1936” and the project of 
preparing written programs for 
Nema sections. The jury consisted 
of Merle Thorpe, editor of Nation’s 
Business, Thomas J. Watson, presi- 
dent, International Business Ma- 
chines Corporation, Arthur D. 
Whiteside, president, Dun and Brad- 
street, Inc., Walter Dill Scott, presi- 
dent, Northwestern University, with 
the Honorable Daniel C. Roper, Sec- 
retary of Commerce of the United 
States, as chairman. 

The Program of Projects, together 
with the several Section Programs 
already adopted, were presented by 
Nema as basis of competition. 





EFRIGERATOR Division activi- 

ties for the year 1935 recently re- 
ported to the board of governors in- 
cluded foreign trade promotion, do- 
mestic trade promotion, legislation 
and taxes, technical matters, statistics, 
membership and contact with other 
industries. Copies of the report may 
be obtained from Nema headquarters. 


ROM returns to a questionnaire 

sent to Nema members, the in- 
surance committee has prepared a 
bulletin entitled “Have you taken an 
inventory recently of your methods 
of handling insurance?” Nearly one 
half of the companies reporting al- 
low the man in charge of insurance 
to place new insurance without con- 
sulting any other officer of the com- 
pany. A like number give authority 
to one person to make renewals with- 
out review with other officers. The 
bulletin suggests that an insurance 
committee composed of representa- 
tives of all active departments in the 
company should perform this func- 
tion. Members of a committee from 
the engineering and operating depart- 
ments will be intimately acquainted 
with the hazards involved and in a 
position to give sound advice. 

The distribution of this bulletin has 
been restricted to those companies 
that have definitely expressed a de- 
sire for information on insurance 
subjects. However, it will be sent to 
any other member interested and ad- 
ditional names will be put on the reg- 
ular mailing list if requested. 


SPECIAL summary giving a 
A comparison of net sales to do- 
mestic customers of certain classes of 
electrical products during the first 
half of 1934 and first half of 1935, 
has been released by Nema’s statistical 
department. It is based upon sales re- 
ported by electrical manufacturers’ 
including members and non-mem- 
bers of Nema. Sales for the first 
half of 1934 and the percentage 
change which occurred in the first 
half of 1935 are shown. 

This summary was sent to all com- 
panies submitting sales data for the 
first half of 1935, also to the De- 
partment of Commerce, Washington, 
D. C. A copy is available for exam- 
ination at the office of the statistical 
department of Nema. No general 
distribution will be made. 
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OMe AS” 2s 
OUR c gna Finishint! me 
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Then don’t miss this opportunity ! fj a 
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Soon to be issued, the first group of PRODUCT SUMMARIES 
comprehensively describing ROXALIN Flexible FINISHES! 
Each Blue Knight PRODUCT SUMMARY comprehensively 
deals with an individual ROXALIN FINISH, engineered for 
specific performance. Visual examples, in many cases, will 
accompany these Summaries. 


To make this important finish-information easy to work 
with, a properly tabbed file-pocket is provided. See Cut! 
Separate classifications are set up for CELLULOSE and 
SYNTHETIC-Types, which are further divided into AIR- 
DRY and BAKE finishes. 


If you are the one man in your Company most interested in 
finishes and finishing . . . then don’t miss this opportunity 
to have these ready-reference Blue Knight Product Sum- 
maries at your finger-tips. 


To get the first group of Blue Knight Product Summaries 
(FLEXIBLE LACQUER ENAMELS—Cellulose-type, Air-Dry), 
write on your company letterhead, mentioning the type of 
finishing in which you are most interested. The first classi- 
fication will be forwarded to your attention, and as subse- 
quent Product Summaries are published you will be sure to 
get those you need to supplement your file of ROXALIN 
Flexible FINISHES. 


Address your request to ROXALIN FLEXIBLE LACQUER 
CO., Inc., 800-5 Magnolia Ave., Elizabeth, N. J. 


CELLULOSE & SYNTHETIC TYPES 
ENGINEERED FOR SPECIFIC PERFORMANCE 





AS PUBLISHED BY MANUFACTURERS 


OPPORTUNITIES FOR THE ALERT USER OF MATERIALS, FINISHE 


INSULATING VARNISH 


Properties and methods of applying 
Harvel 512 C insulating varnish 
that cures only by the application 
of heat and not by oxidation. Var- 
nish sets completely dry throughout 
the coil or winding regardless of 
size, is stable, non-corrosive, oil- 
proof, acid- and alkali-resistant, and 
has high dielectric strength. Has 
no solvents that attack wire enamel. 
Varnish is compounded from a 
liquid extracted from cashew nut 
shells and is free of gums, asphalts, 
pitches or metallic dryers. Instruc- 
tions for methods of application and 
baking procedure are given in de- 
tail. Irvincton VarNisH & IN- 
SULATOR Co. Ask for 6-01. 


BUILT-UP MICA 


Comprehensive catalog of standard 
and special sizes of sheets, strips, 
tubes, punched and molded built- 
up mica. Featured is Y-26 high 
heat mica plate with a binder de- 
veloped specifically for insulation of 
products using electrical heaters. 
This binder does not react chemical- 
ly with resistor materials, is un- 
affected by oils and organic solvents, 
and will not absorb water, and is 


non-inflammable, odorless and 
smokeless. Data on _ dielectric 
strength, insulation resistance, 


moisture resistance, available stand- 
ard and special sizes are given for 
materials suitable for commutator 
V-rings and segments, armature 
slots and field coils, strip or space 
heaters, and shellac bonded ma- 
terials. Price lists and standard 
sizes are included for tubing, sheet 
commutator rings and washers. 
New Enctanp Mica Co. Ask for 
6-02. 


SPEED REDUCERS 


Five types of motorized speed re- 
ducers designed to simplify motor 
drive problems are described in Bul- 
letin 22-5. Three of these types 
are combinations of single reduction 
worm gear and planetary spur gear 
units resulting in a slow speed right 
angle drive of high efficiency, quiet 
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operation and high torque. Two 
types of parallel shaft reducers 
have spur gear reductions with 
bakelite gears in the first gear 
cluster. Designed for horizontal, 
vertical or flange mounting and 
available in capacities from Y%o to 
7Y hp. JANETTE MANUFACTURING 
Co. Ask for 6-03. 


MOTOR BRUSHES 


Confined exclusively to fractional 
horsepower motor brushes, Catalog 
No. 10 lists types for all refrig- 
erator, portable tool, vacuum cleaner 
and standard fractional horsepower 
motors. Listed by manufacturer 
and frame number, each brush is 
dimensioned and illustrated. Also 
included are wicks, springs, and 
assortments in partitioned boxes and 
cabinets. SUupPERTOR CARBON PRop- 
ucts, Inc. Ask for 6-04. 


GEARS 


Technical data on the design and 
selection of gearing and applicable 
standard SAFE heat treatments as 
well as reference data, ratings, di- 
mensions and types of gears are in- 
cluded in a new 128-page catalog. 
In addition to spur, bevel, worm and 
other types of gearing, the catalog 
describes a line of motorized speed 
reducers. Onto Gear Co. Ask for 
6-05. 


MOTORS 


Points to check in buying motors 
are outlined in a folder entitled 
“Facts for Users of A.C. Motors.” 
In addition, this folder includes list 
prices, ratings and capacities for 
five types, as well as the height of 
the drive shaft, size of wire and 
conduit required in connecting the 
motor to the line, starting current, 
weight, pulley dimensions and other 
data on capacities up to 50 hp. 
Lincotn Extectric Co. Ask for 
6-06. 


STAINLESS STEEL 


“Working Data and _ Technical 
Facts on Carpenter Stainless 
Steels,’ are clearly stated in a new 


20-page folder. Beginning with a 
clear and interesting discussion of 
the three types of stainless steel, 
each of the Carpenter alloys are 
then described, giving physical and 
mechanical properties, heat treat- 
ment and “things worth knowing” 
such as the effect of scale, effect of 
hardening on stainless properties, 
influence of polishing, how galvanic 
corrosion occurs and how to pre- 
vent intergranular corrosion. [n- 
structions for welding, brazing, and 
soldering are given; types recom- 
mended for free machining require- 
ments and grades to be used for 
stampings are discussed. A con- 
venient summary of technical data 
is presented in a 2-page table as a 
guide to selecting the proper grade. 
CARPENTER STEEL Co. Ask for 6-07. 


DRUM CONTROLLERS 


For reversing, plugging and speed 
control of fractional motors and 
sizes up to 7%4-hp., both foot and 
hand operated controllers of com- 
pact construction are described in 
Catalog 36. These controllers are 
designed for standard creepage and 
arcing distances with all terminals 
readily accessible for wiring. Re- 
newable roller contacts are formed 
from hard rolled copper. Installa- 
tion diagrams, outline dimensions, 
suggested wiring diagrams as well 
as details of construction are clearly 
shown for a variety of foot and 
hand operated switches for both ac. 
and de. service. FurNAs ELectric 
Co. Ask for 6-08. 


STRIP STEEL 


A pocket size handbook of 72 pages 
with useful gage and weight tables 
for designing strip steel stampings, 
punchings, rolled and drawn parts. 
Technical data includes tempers 
available and suggestions for se- 
lecting the most suitable temper, 
types of edges and finish. Tables 
of tolerances are given for width, 
thickness, crown, camber, and 
length. Weight tables include gages 
from No. 1 to 0.001 in., for widths 
from % in. to 12 in. by sixteenths, 


ELECTRICAL MANUFACTURING 





qT 


EQU 








THAT YOU MAY BE BETTER INFORMED 


EQUIPMENT AND PARTS TO KEEP ABREAST OF PROGRESS IN THE ART. 


and from 12 in. to 24 in. by eighths. 
Tuomas Steet Co. Ask for 6-09. 


MOTORS 


Four new bulletins on heavy duty 
direct current motors describing 
new Type T fully enclosed, fan 
cooled and 6 pole types. Frames are 
rolled steel with steel feet, shafts 
are of specially worked 45 carbon 
steel. Field coils are wound of cello- 
phane covered enameled wire and 
protected by two layers of cotton 
tape and one of varnished cambric. 
Other details of construction and 
insulation adopted to meet heavy 
duty requirements are described and 
extensively illustrated. RELIANCE 
Etectric & ENGINEERING Co. Ask 
for 6-10. 


FAN PARTS 


Replacement parts for all standard 
makes of fans including plain and 
oscillating types in 12-in. and 16- 
in. sizes and ceiling fans are listed 
with prices in Catalog 48. Brush 
springs, feed wicks, thrust washers, 
oil and grease, special blades, fan 
frames and shutters are also listed 
for the convenience of motor repair 
shops. Rerapinc Evectric Co. Ask 
for 6-11. 


FOR REBUILDING 


Commutator dressing stones, under- 
cutting tools, slot cleaners, armature 
testers, insulation folders, growlers, 
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instruments and a large number of 
other types of maintenance and re- 
building equipment is listed in this 
new 40-page catalog. Both electrical 
and mechanical equipment are in- 
cluded with prices, diagrams and in- 
structions for use. MARTINDALE 
Evectrric Co. Ask for 6-12. 


STAMPINGS 


Drawn and stamped parts for ra- 
dios, vacuum cleaners, air condi- 
tioners, appliances transformer 
housings and other parts requiring 
accuracy and long or short runs. 
Leaflet, “Efficiency and Economy in 
Metal Stampings,” illustrates a 
number of such parts, particularly 
deep drawn and intricate stampings 
made to close tolerances. Short run 
stampings from inexpensive tools 
are featured. Paut & BEEKMAN. 
Ask for 6-13. 


UNIVERSAL MOTORS 


New catalog and engineering serv- 
ice blank for assistance in determin- 
ing the most suitable motor for 
small universal applications. Types 
of motors include standard designs 
from %4 to 3% hp., single and 
double gear reduction units, com- 
pressor motors with built-in rotary 
compressors, and governor con- 
trolled adjustable constant speed 
types. Engineering service blank has 
spaces to check operating require- 
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ments and service conditions under 
17 headings so as to give the motor 
engineer complete data for specify- 
ing the proper size and type of 
motor. Dumore Co. Ask for 6-14. 


BAKING OVENS 


Insulated steel panel ovens and 
dryers for baking insulating var- 
nishes, drying windings and heating 
armatures and coils. Ventilation 
and circulation system assures uni- 
form heating and rapid drying, with 
fresh air intake located to produce 
highest efficiency. Automatic tem- 
perature control and maximum tem- 
perature shut-off protect the work. 
GEHNRICH CorporaATION. Ask for 
6-15. 


FIBRE 


Engineering data on hard vulcan- 
ized fibre, laminated phenolic and 
thin insulation materials is given in 
convenient form for various grades 
of each material. Properties, colors, 
thickness and applications are listed 
for each grade including data on 
tensile and transverse strength, 
water absorption, hardness, specific 
gravity, thermal conductivity, resist- 
ance to heat, effect of oils, aging, 
and other conditions of use. De- 
signing information shows how to 
form, thread, turn and punch fibre 
and laminated phenolic parts. 
SPAULDING FisreE Co., Inc. Ask 
for 6-16. 






PORTABLE CABLE 


Types of heavy duty protected port- 
able cable and typical applications in 
Bulletin GEA-1918A show how to 
apply tellurium all-rubber jacketed, 
Glyptal compounded, loom-sheath 
and other types to meet severe serv- 
ice conditions. Tables of dimen- 
sions, weights and conductor size 
and arrangements are given for all 
types. Portable cable accessories, 
couplers, terminals are also de- 
scribed and illustrated. GENERAL 
Exrectric Co. Ask for 6-17. 

















New Products 


Single Phase Induction Motor 


IGH STARTING and pull-in torques 
for the new type CR single phase re- 
pulsion-start motor announced by West- 
inghouse make it particularly suitable for 





such applications as pumps, compressors, 
machine tools, etc. Available in a com- 
plete line of ratings from 3% to 3 hp., 110- 
220 volts. Because of the high torque de- 
veloped the new motor which starts as a 
repulsion motor rapidly overcomes the rela- 
tively high inertia load to which this type 
of motor is usually subjected, it is claimed, 
and quickly comes up to speed. At ap- 
proximately 60 percent of synchronous 
speed, armature is short cifcuited by a 
centrifugally operated device.: The motor 
then continues to operate as a squirrel 
cage induction motor. Heavy duty con- 
struction with shafts and bearings of 
liberal proportions. Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, Pa. 


Motoreducers 


WO new sizes (No. 405 and No. 444) 
of totally-enclosed, fan-cooled motore- 
ducers in both vertical and_ horizontal 
types are announced by Philadelphia Gear 
Works. Following the same “streamline” 
design adopted two years ago, the units 





have gear reductions of planetary design, 
with gears and pinions of heat-treated 
nickel steels. Gears and shafts are mount- 
ed on anti-friction bearings. Slow speed 
shafts are mounted on oversize, tapered 
roller bearings with high thrust rating. 
Vertical shafts, paddles, impellers, etc., 
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may be hung directly from driving shafts 
and step bearings are eliminated. Hori- 
zontal types employ splash lubrication sys- 
tem. Armature extension, carrying the 
high speed pinion, is equipped with a spe- 
cially designed grooved oil slinger that 
prevents oil from reaching windings. Oil 
level easily checked by a plug provided 
for that purpose. 

Vertical types are equipped with force- 
feed system. Built-in plunger type pump, 
driven from vertical shaft, insures an ade- 
quate supply of oil to the top bearings and 
gears, also those in the lower casing. Oil 
flow easily checked by means of glass- 
covered aperture in the unit wall. Unique 
design of “dry well” oil pump is claimed 
to make oil-leakage impossible. Both new 
types are water-proof ‘and dust-proof. 
Unit No. 444 also has double ventilation 
system provided by hollow inner fins 
through which air is circulated by fan. 
Philadelphia Gear Works, Erie Ave. & G 
St., Philadelphia, Pa. 


Reversible Motor 


IRECTION of rotation is controlled 
by the opening or closing of single con- 
tact thermostat in the small Crise regula- 
tor motor which is now offered for a 
variety of applications, including control 





of air conditioning units, electrically oper- 
ated incubators, zone control valves, gas 
valves, forced draft air flow in stokers, 
etc. Maker has also developed a self- 
timing stoker switch which mounts di- 
rectly on the motor and takes the place 
of time clock and other controlling mecha- 
nism. For intermittent firing the switch 
resets itself each time the thermostat calls 
for fuel. Motor may be used for oper- 
ation of color wheel in theatre lighting ef- 
fects and is also available as a single di- 
rectional unit in speed variations from 1 
to 100 r.p.m., for continuous duty in in- 
accessible locations (where it is impossi- 
ble to oil or adjust) or where motor must 
operate in temperatures up to 200 deg. F. 
Designed for 60 cycle, single-phase, the 
motor is reversible shaded pole type, vari- 
able speed. Standard models, 115 volts. 
Consumes approximately 5 watts. Avail- 
able also in from 24 to 220 volts. When 
control wires are closed the motor 





makes two revolutions clockwise, lifting 5 
lb. 4 in. in approximately 2 minutes. Re- 
verses the action when control wires are 
open. Housed in die-cast aluminum case 
with brass fittings. Bearings are phosphor 
bronze and copper aluminum alloy, using 


ball thrust on final drive. Shafting is 
t%@ in., hardened, ground and_ polished. 
1%4-in. shaft on final drive. All moving 
parts submerged and washed in oil. Out- 
lets of molded bakelite with brass inserts. 
Has self-tightening graphite oil seal. Di- 
mensions: 5 in. high, 3 1% in. wide, 354 
in. from base to center of shaft, 1% in. 
deep. Crise Electric Mfg. Co., Mt. Ver- 
non, Ohio. 


Welding Generator 


ASED on a newly developed cross-field 
principle, a new welding generator for 
belted or coupled welding sets announced 
by Westinghouse features a novel control 
system and is claimed to produce excep- 
tional arc characteristics. The resistors and 





rheostat, meter, reactor and exciter required 
in conventional designs have been elimi- 
nated. Welding current is unaffected by 
the ordinary speed variations of the driving 
unit in the new design. Control system 
allows operator to adjust generator to give 
welding current required before the set 
is started, eliminating the usual trial and 
error method. Control of the welding 
current is accomplished by purely mechani- 
cal means which vary the armature reac- 
tion fluxes of the generator, is continuous 
and without steps, and permits minute 
changes in current adjustment. A polarity 
reversing switch is provided for instantly 
changing the polarity of the electrode as 
required by different electrodes, without 
changing cable connections. Uses a short 
heavy shaft running on sealed ball bear- 
ings which minimizes possibility of vibra- 
tion. Generator is enclosed in rugged drip- 
proof frame with four solid machined 
feet and has removable drip cover over 
commutator to permit access to brushes. 
Rating, 200, 300 or 400 amp. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 


Translucent Sheets 


OR LIGHTING effects where a fragile 

material is not desirable, translucent 
Formica is now available in sheet form, 
in white, colors and in certain patterns. 
Used for such purposes as translucent 
panels on illuminated counters and bars, 
signs, louvers and for similar purposes. 
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Republic Steel 


CORPORATION 


GENERAL OFFICES:::-CLEVELAND, OHIO 


@ New electrical steel costs so many cents per pound. 
Baled scrap sells for so many cents. The differ- 
ence plus baling and handling costs is YOUR loss. 


Hundreds of manufacturers have found a way to 
keep this loss to a minimum by using Republic 


Silicon Electrical Steel — particularly coiled strip. 


Accurate cost records in one plant showed an actual 
saving in excess of $8.00 per ton of laminations. 
But this was not the only advantage. The electrical 
characteristics of the finished product were 
improved. Die life was increased. Smoother cores 
were easier to handle, permitting faster assembly. 
Republic Silicon Electrical Steel is made in both 
sheets and coiled strip, with all coil set removed, and 
in six grades — Field, Armature, Electrical, Special 


Motor, Special Dynamo and Regular Transformer. 


A letter will bring you information on any grade. 


When writing Republic Steel for further information, please address Department E M 
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Colors now available include orange-red, 
blue and green. Also offered with an 
opaque face in any Formica color or with 
colored translucent body and opaque sur- 
face. When the surface sheet is sand- 
blasted away the transmitted light is in the 
color of the translucent back. The back 
of the sheet may also be painted with 
translucent lacquer. Thicknesses of sheets 
commonly used range from %p in. to % in. 
Sheets are 24 in. x 42 in., also 24 in. x 
84 in. Can be bent and formed into tubu- 
lar shape if held in that shape after form- 
ing by satisfactory mechanical fastening 
means. Formica Insulation Co., 4638 
Spring Grove Ave., Cincinnati, Ohio. 


Milling Machine Drive 


ILLING machine motor drive designed 

by Burke Machine Tool Co. uses a 
V-belt to the spindle to increase the effi- 
ciency of the machine and reduces vibra- 
tion to minimum by the low mounting of 
the motor. Burke machines Nos. 1 and 3 
have hand feed through rack and pinion; 
Nos. 2 and 4, power longitudinal feeds and 





screw feed to the traverse and vertical 
motion. Convenient location of reversing 
switch for heavy duty geared head motor 
is another feature claimed to make the four 
machines rapid in handling work to their 
full capacities. Furnished with extra heavy 
bronze bearings, tapered bearings in front, 
straight bearings in rear arranged for ac- 
curate adjustment. Anti-friction bearings 
furnished for high speed work. Burke Ma- 
chine Tool Co., Conneaut, Ohio. 


Synthetic Resin 


EVILLAC is the name of a new alco- 

hol-soluble synthetic resin for which 
the following general properties are 
claimed: permanent thermo-plasticity, solu- 
bility in alcohols, hydrocarbons, esters and 
other commercial solvents and diluents: 
freedom from wax, dirt, moisture and for- 
eign and insoluble matter. Physical prop- 
erties: melting point, 95 deg. C. and lower; 
color range, 1 to 8; acid value, 5 or less; 
ash, under 0.1 per cent. Neville Company, 
Pittsburgh, Pa. 


Inverter 


EW features claimed for the ATR 
d.c.-a.c. inverter include a _ plug-in 
vibrator unit of new design and construc- 
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tion with %-in. diameter contacts, for 
longer service life, and a four-point voltage 
regulator which it is claimed, makes pos- 
sible correct output voltage for minimum 
to maximum loads and at the same time 
compensates for input voltages lower or 
higher than normal. Made in sixteen types, 
with or without built-in filter, for use on 
d.c. input voltages from 6 to 220. Supplies 
a.c. output of 110 and 220 volts. Designed 





for connection to radio receivers, public 
address systems, test equipment, medical 
appliances, vacuum cleaners, fans, mixers, 
hair dryers, curling irons, office appliances 
and other electrical devices. Dimensions 
approximately 734 x 8 x 3% in. overall. 
Weight, 17 lbs. American Television & 
Radio Co., 127 E. Tenth St., St. Paul, 
Minn. 


Timing Instrument 


[ ESIGNED to withstand constant and 

severe usage, the Tymeter announced 
by M. J. Stillman Co. is said to have a 
wide variety of applications, as in timing 
industrial operations, setting piece work 
rates, establishing premium systems, cost 
determination of manual or mechanical 
operations, viscosity testing, etc. Driven 
by a 110-volt, 69 cycle synchronous motor 
and housed in a die-cast aluminum case, 
black crackle finish. Starting and stop- 
ping switch permits time to be taken out 
by stopping the machine and again starting 





without going back to zero. Knob at the 
left is used for returning all figures to 
zero by pulling out and turning ahead until 
figures are cleared. Knob then drops into 
a locked position. Timer may also be 
equipped with photoelectric equipment for 
automatic start and stop. Furnished in 
three models: Model T, illustrated, ope- 
rates in seconds and tenths of seconds; 
Model D registers hundredths of minutes, 
tenths of minutes and minutes. Model H, 
for very fast and precise work, operates in 


seconds and hundredths of seconds. Also 
furnished in special models for 220 volts, 
60 cycles, or for 50 cycles. M. J. Stillman 
Co., Inc., 116 S. Michigan Ave., Chicago, 
Till. 


Tubular Condensers 


qTwo improved lines of tubular conden- 

sers announced by Cornell-Dubilier 
have new poured end and outside wax dip, 
claimed to effect positive humidity control. 
The “Tiger” condenser unit will operate 
satisfactorily at temperatures up to 185 
deg. F., retain high internal resistance 
when subjected to high humidity operating 
conditions and has low effective radio fre- 
quency impedance due to the improved 
soldering of terminal lead to foil, accord- 
ing to the maker. Particularly adaptable 
for assembly in small radio receivers. In 
the improved “Cub” condenser heavy leads 
are mechanically anchored to the condenser 





core to prevent breakage and open cir- 
cuits. Increased dielectric strength, due to 
the core supported winding is also claimed 
to enhance life of condenser and enable it 
to operate continuously at high power lev- 
els. Cornell-Dubilier Corp., 4401 Bronx 
Blvd., New York. 


Vari-speed Drive Unit 


ONSTANT speeds with less than 1 per- 

cent drift, variable from 0 to 1000 r.p. 
m. by turning a small calibrated dial, are 
possible with the Senco vari-speed drive 
unit developed by Sundt Engineering Co. 
(an affiliate of Littelfuse Laboratories). 
Powered by a 1/100 hp., 110-volt shaded 
induction motor. Speed is changed by 
means of special wear-resistant friction 
disc clutch. Oil-less bearings used through- 
out. Average torque 1.0 inch pounds. 10 
to 1 reduction available for slow speeds. 
Dimensions, 8% x 3% x 4% in.; weight 





10 1b. Designed primarily for a synchro- 
nous scanning system, the unit is claimed 
to have numerous other uses; as in sweeps 
for cathode ray tubes, stroboscope sys- 
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Built entirely by MASTER 


® Integral Construction—/n Master Geared Head 
Motors, both motors and gears are designed and built 
MAL Molae lib hit Mh Me MM he 


e Guaranteed as a Unit— Undivided responsibility for 
the satisfactory operation of the entire unit. 


e Higher Quality— Elimination of unnecessary parts 
permits extra high quality at vital points with the same 
Tel tthe 


e Greater Flexibility— Master can readily modify 
either the motor or gear unit to fit exactly your 
individual requirements. 


e Simplified Design — More compact—less weight — 
permanent alignment—ionger, trouble-free operation. 


ASTER GEARED HEAD MOTORS, 


GUARANTEED AS A COMPLETE UNIT BY 


ee ay ae eee ae Aa i ae COMPANY, DAVICA, 2 2. 





tems, timing and control devices, -automa- 
tic switches, advertising displays and nov- 
elties, laboratory life tests and lecture 
room demonstrations, etc. Sundt Engineer- 
ing Co., 4238 Lincoln Ave., Chicago, IIl. 


Heavy Duty Transformers 


UITABLE for signal or control appli- 

cations, manual or automatic call sys- 
tems, low voltage relays, oil burner igni- 
tion controls, the new line of heavy duty 
transformers announced by Sola Electric 
Co. are furnished in either housing or en- 
cased types. Heavy duty units for power 





applications, circuit isolation, and other ap- 
plications, with either step-down or step- 
up winding ratios, are provided with case 
housings and outlet box. Double-wound 
designs, providing isolation of primary and 
secondary circuits, are available in capaci- 
ties up to 5,000 VA; auto-transformers, as 
illustrated, furnished up to 10,000 VA, with 
a complete range of primary and second- 
ary voltages, are a feature of the new 
line. Sola Electric Co., 2525 Clybourn 
Ave., Chicago, IIl. 


Rotary Knife Switch 
MPROVEMENT in a.c. welder control 
announced by Miller is claimed to bring 

all amperage changes under a single switch 
arrangement. Rotary knife switch control 





is designed with amperes distinctly marked 
so that operator may know exactly what 
amperage he is getting under any setting 
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of the switch. Contact between knife 
blade and the welding lead is made 
through a large copper disc of heavy car- 
rying capacity. Switch can be rotated in 
either direction. This control supplements 
the dial switch control mentioned in our 
March issue on page 54. With the an- 
nouncement of this new control, Miller 
Electric Mfg. Co., Appleton, Wis., also 
announces merger with another company. 
The entire sales of Miller electric welder 
equipment will in the future be handled by 
Giant Grip Mfg. Co., Oshkosh, Wis. 


Vacuum Gauge 


EVELOPED originally for use in the 

production of incandescent lamps, the 
Winslow electric vacuum gauge is said to 
be useful in other applications where quick 
accurate determinations of extremely low 
pressures are to be made. The circuit used 
in the gauge is basically the same as Pi- 
rani’s original. The instrument has been 
adopted by radio tube manufacturers for 
reading pressures of the order of 0.1 to 10 
microns of mercury and, according to the 
maker, other industries are now installing 
it for use wherever process control calls 
for a constant knowledge of pressure con- 
ditions. Housed in heavy duty case with 
separate compartment to accommodate 
tube and cables when not in use. Measures 
8% x 834 x 4% in.; approximate weight, 





6 lb. Standard range 250 to 0.1 microns, 
with higher ranges available. Power sup- 
ply required, 6 volts, dc. Winslow Engi- 
neering Co., 138 Sussex Ave., Newark, 
N. J. 


Soft Rubber Plugs 


G MALL appliance cord plugs of soft rub- 

ber are now furnished by the Wire Di- 
vision of United States Rubber Products, 
Inc., in five attractive colors to harmonize 
with decorative schemes. Oval shaped 
plug shown at the left is for use on that 
company’s Rubcord and UScord or with 
any H.S.J.-S.J. or reinforced cord. In 
center of illustration is shown a plug of 
flat design, adapted for use on Zipcord as- 
semblies or other parallel wire cords (such 
as P.O.S.J.-64, or P.O.-64) and for small 
appliances where an inconspicuous plug is 
desirable. At the right is a special vac- 
uum cleaner plug with finger grip feature 
that facilitates connecting and disconnect- 
ing. May also be used on heater, lamp, 


toaster and other household appliance 
cords. The plugs shown are an integral 
part of the cord and are not a resale item 


—s 


by themselves. All connections are sold- 
ered and assemblies have Underwriters’ ap- 
proval, according to the maker. United 
States Rubber Products, Inc., Wire Divi- 
sion, 1790 Broadway, New York. 


Mica Undercutter 


FOR mica undercutting starter and gen- 
erator commutators, the Trucut ma- 
chine announced by Wood is designed to 
undercut cen- 


tered and uncen- 
tered armatures. 
Positive lateral 
travel is pro- 
vided by means ' 
of a long hand 
lever and a ver- 
tical adjusting 


screw regulates 

uniform depth of cut. There are no stops 
to set. Undercuts commutators from %4 
in. to 434 in. diameter, up to 1% in. long. 
Takes any length automotive armature 
with core diameter up to 5% in. Bench 
space, 14 in. x 14 in. Weighs 17 lb. Fur- 
nished with 3 circular saws and is direct 
motor driven. Frank S. Wood Co., 316 
Caswell Block, Milwaukee, Ws. 





Insulated Wire-wound Resistors 


OMPLETELY insulated wire-wound 

resistors are now available in power 
ratings of %- and 1-watt, and in resistance 
values of 0.25 to 500 ohms, and 0.5 to 
2,000 ohms, respectively, with respective 
lengths of 5% in. and 1% in. Type “BW” 
resistors are wire wound on a textile core 
of small diameter, to which wire leads are 
clamped under pressure for permanent 
contact, molded at high pressure in a spe- 
cial phenolic compound. Method of as- 





sembly is claimed to insure low noise lev- 
els and permanent contact and together 
with compactness, provide for complete 
protection against abnormal atmospheric 
conditions. International Resistance Co., 
401 N. Broad St., Philadelphia, Pa. 
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Here is a case of a manufacturer wishing to keep the shipping box 
in harmony with the product. An H & D basket weave box was 
selected on which was printed an illustration of the product. Color, 
of course, was judiciously used, both on the back-ground and in 
the printing. The faithful reproduction of the product illustration 
is attention-compelling. It invites the dealer to keep his stock 
in the store instead of the warehouse. It’s another example 


of an H & D shipping box helping to merchandise its contents. 


THE HINDE « DAUCH PAPER 60. 


325 Decatur Street Sandusky, Ohio 
Gentlemen: Send me your book, “MODERN SHIPPING BOXES” 























Low-water Cut-off 


NE moving part, a cylindrical float that 
contains a mercury switch to cut the 
current when the float falls below hori- 





zontal, and closes circuit when it returns 
to level, features the new McDonnell low- 
water cut-off, No. 66. Improved construc- 
tion is claimed to simplify installation and 
assure reproduction of the true boiler 
water level in the float chamber. Assem- 
bled with quick hook-up fittings and con- 
venient tapping. McDonnell & Miller, 
Wrigley Bldg., Chicago, Ill. 


Solenoid Water Valve 


ESIGNED especially for controlling 
the water supply to humidifiers and 
air conditioners, a new solenoid water 
valve, No. 760, announced by Supreme 
Electric Products Corp., is furnished with 





a toggle switch on the terminal box cover. 
Capacity, 35 gallons of water per hour at 
50 lb. pressure. Maximum pressure, 125 
lb. Holding current is 10 watts. Supreme 
Electric Products Corp., Rochester, N. Y. 


Through an error, the caption on page 
43 of the May number indicated that the 
illustrated switch made by Guardian Elec- 
tric Company was for burglar alarm sys- 
tems. This relay is for use in hospital 
operating rooms for automatic control of 
emergency lighting, when the main light- 
ing source is interrupted. 
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To Promote Approved Cord 


J W. WHITTINGTON has recently 

* been appointed by the Electrical Cord 
Manufacturers, 155 East 44th Street, New 
York, to take over the work of James A. 
Smith in the promotion of approved flex- 
ible cord. Mr. Whittington comes from 
the Electrical Testing Laboratories, where 
he has been active in the I.E.S. lamp cam- 
paign. His past affiliations also include 
Underwriters’ Laboratories, Inc., and the 
former National Electric Light Associa- 
tion. 


New Division Managers 


RIGIDAIRE CORP., Dayton, Ohio, has 

announced the following appointments : 
Roy E. Smithson, manager of commercial 
products sales division; Lowell McCutch- 
eon, manager, wholesale division; Virgil 
Hetzel, manager, installation and service 
division. Mr. Smithson, associated with 
Frigidaire and its predecessor companies 
for nearly twenty years, fills newly created 
post made necessary by the separation of 
commercial and air conditioning products 
sales activities, through the formation of 
Delco-Frigidaire Conditioning Corp., of 
which E. G. Biechler is president and gen- 
eral manager. Mr. McCutcheon succeeds 
the late William Dunbar McElhinny, who 
died early in February. Mr. Hetzel has 
been with General Motors Corp. for sev- 
enteen years. 


’ 


Kauffmann Heads Link-Belt 


LFRED KAUFFMANN was recently 

elected president of Link-Belt Co., 
Chicago, Ill. He succeeds George P. Tor- 
rence. Mr. Kauffmann started with the 
company 35 years ago as a draftsman. He 
has been designing engineer, superintendent 
of construction, sales engineer, general 
manager of Link-Belt plant at Philadel- 
phia, vice-president in charge of plants at 
Indianapolis, and for the past four years 
first vice-president in charge of the com- 
pany’s Chicago plant operations. He was 
president of the company from 1924 to 
1932, and has been a director since 1922. 
Mr. Torrence resigned recently as presi- 
dent and director. 


Norris Retires 


E R. NORRIS, well known to the ma- 

* chine tool industry, retired on April 
1 after forty-four years’ continuous serv- 
ice with Westinghouse Electric & Mfg. 
Co. At the time of his retirement Mr. 
Norris held position of assistant to general 
works manager, at East Pittsburgh, Pa. 
Having acquired a vast experience in man- 
ufacturing operations in his early years 
with the company, he was transferred to 


Mention 


the staff of the manager of works in 1904, 
Subsequently, he was appointed assistant 
works manager and director of works 
equipment. He was appointed general 
works manager in 1928 and two years later 
became assistant to the vice-president. He 
is a member of the Pittsburgh Athletic 
Association, Edgewood Country Club, 
Westinghouse Club and several Masonic 
bodies, also member of A.S.M.E., and of 
the Pittsburgh Chamber of Commerce. 


ERPI—W. E. Directors 


T THE annual meeting of  stock- 

holders of Electrical Research Prod- 
ucts, Inc., held in New York recently, 
Clarence G. Stoll was elected a director. 
At annual meeting of directors, Whitford 
Drake was elected executive vice-president 
of the company. Mr. Stoll is vice-presi- 
dent of the Western Electric Company and 
Mr. Drake has been vice-president of 
Electrical Research Products. At annual 
meeting of the stockholders of the Tele- 
type Corporation, William T. Teague was 
elected a director. Mr. Teague is vice- 
president of the Western Electric Com- 
pany, 


Marsh Recognized 


LBERT LEROY MARSH who was 

awarded the John Price Wetherill 
medal by the Franklin Institute last month, 
as reported in our May issue on page 80, 
is president and general manager of 
Hoskins Mfg. Co., 
Detroit, Mich. He 
was born at Pon- 
tiac, Illinois, Au- 
gust 6, 1877. He 
entered the Univer- 
sity of Illinois as a 
chemistry student 
in 1897 and from 
1901 to 1902 he re- 
mained at Urbana 
as assistant to the 
chemist of the 
State Water Sur- 
vey. Following his 
connection with a 
storage battery 
company in Waukegan, he took up the job 
of text-book writing. He later returned 
to Chicago to do research work for an- 
other battery manufacturer. In his labor- 
atory researches he became interested in 
thermocouple work. Here he discovered 
the thermoelectric properties of an alloy 
of nickel and the then little known metal, 
chromium. Suspecting that some combina- 
tion of these two metals would produce 
the perfect heating element, he then made 
further studies in the laboratory of Wil- 
liam Hoskins, a consulting engineer. His 
important discovery of “Chromel” was 
made in 1905. He acquired his patent on 





A. L. Marsh 
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Sr differences in motor design — fea- 
tures that are present or absent under the 
polished outer shell—THESE make the differ- 
ence between the motors that will do the job 
and those that won’t. 

To acquaint you with the design and 
construction refinements that are built into 
Fairbanks-Morse motors, we offer to every user 
and prospective user, every designer and 
engineer, descriptive bulletins on F-M motors. 
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These bulletins from the lab- 

oratories of Fairbanks-Morse 

describe and picture refine- 

ments in motor design that 

give every motor buyer more 
for his money. 
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Clearly pictured in photograph, diagram, and 
description are fine motors of every type that 
offer features and construction that should be 
required in every motor specification. 

Your copy of any of these bulletins will be 
sent on request. Simply indicate the type and 
service in which you are interested. Address 
Dept. 1-431, Fairbanks, Morse & Co., 900 
S. Wabash Ave., Chicago. 34 branches at your 
service throughout the United States. 
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February 6, 1906. He also designed his 
own furnaces and crucibles and after a 
long period of experimentation he suc- 
ceeded in producing a ductile Chromel al- 
loy that could be rolled. To make the 
electric furnace which he had perfected 
during his experiments, the Hoskins Co. 
was formed in 1908, in Chicago. In 1909 
the company headquarters was moved to 
Detroit. William Hoskins, who remained 
in Chicago as a consulting chemical en- 
gineer, withdrew his interest in the com- 
pany that bears his name a year later. 
The company was then reorganized as the 
Hoskins Mfg. Co., with A. L. Marsh as 
chief engineer. 

Mr. Marsh has a daughter and three 
sons, one of the latter is a chemical engi- 
neer, another is a metallurgical engineer. 
The third is now studying law at the Uni- 
versity of Michigan. 


Dr. Lowry Joins Continental 


ONTINENTAL ELECTRIC CO., St. 

Charles, Ill., manufacturer of photo 
cells, electronic and vacuum devices, an- 
nounces that Dr. E. F. Lowry has re- 
signed his position as research engineer 
with Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa., with whom he was 
associated for many years, to become di- 
rector of research and development for the 
Continental Electric Co. Dr. Lowry is an 
authority on cathode design. Some of the 
developments for which he is responsible 
are Konal and other filament alloys, the 
edge wound helix cathode, and more re- 
cently, a self protecting cathode for gas 
discharge tubes. 


McCarthy Appointed 


F DWARD J. McCARTHY has been ap- 
pointed general sales manager of the 
Gamewell Co., with headquarters at the 
general offices, Newton Upper Falls, Mass. 
Mr. McCarthy has been in the employ of 
Gamewell for over sixteen years. For 
twelve years he was located in the Chicago 
office as assistant district sales manager for 
the Middle West territory. Four years 
ago he was promoted to the position of dis- 
trict sales manager for the New England 
states. He was born in Syracuse, N. Y., 
and graduated from the M. I. T. in 1920. 
He joined the Gamewell Company upon 
his graduation and went through a course 
of training in the factory, the engineering, 
construction, and sales departments. 


Peters Heads A.|.M. Co. 


A2&THUR H. PETERS, for thirty-five 

years associated with the Horton 
Mfg. Co., Fort Wayne, Ind., and for many 
years its vice-president and general man- 
ager, has resigned to take charge of the 
manufacture of Simplex ironers and insti- 
tutional laundering equipment in the Amer- 
ican Ironing Machine Co. factory at Al- 
gonquin, Ill. The latter is a subsidiary of 
the Barlow & Seelig Mfg. Co., Ripon, 
Wis. Mr. Peters fills position left vacant 
by the death of Edward C. Peter, late 
president of the American Ironing Ma- 
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chine Co. He has had extensive experi- 
ence in the production of home laundering 
equipment. He is the son of the man who 
built the first Horton washer and has 
served in production capacities in the 
washer and ironer industry since 1901. 
Long active in the affairs of the industry, 
Mr. Peters has served in one executive 
post or another in the American Washing 
Machine Manufacturers’ Association al- 
most continuously since its inception. He 
also is now in his third term as president 
of the National Household Devices Corp., 
with which he has been associated for ten 
years, 


Inland Steel Appointments 


NLAND STEEL CO., Chicago, IIl., has 

announced the appointments of Joseph L. 
Block as executive vice-president in charge 
of sales, and Albert C. Roeth as vice- 
president and general manager of sales. 
Mr. Block has been associated with Inland 
since 1922. He has been a vice-president 
since 1929, and a director since 1930. For 
a number of years he has been in charge 
of the sale of bars and semi-finished steel, 
and has also directed the company’s ad- 
vertising activities. Mr. Roeth has been 
associated with the company since 1911, 
and has been a vice-president since 1929. 
He has been in charge of the sale of struc- 
tural shapes, plates and sheet piling. 


Erwin Jr., Joins Crane 


RANE CO., Chicago, IIl., announces 

appointment of George L. Erwin, Jr., 
as assistant to P. R. Mork, vice-president 
in charge of sales. Mr. Erwin is an engi- 
neering graduate of Cornell University, 
and has had wide experience in sales and 
advertising. To take up his new duties, 
he resigned his former position’ as general 
sales manager of Kearney & Trecker 
Corp., Milwaukee, Wis., manufacturers of 
machine tools. He will develop sales and 
market research activities in his new job. 


Hanley now Secretary of Allegheny 


PPOINTMENT of Edward J. Han- 

ley, assistant superintendent of the 
wire and cable department of the Schenec- 
tady works of the General Electric Co., as 
secretary of Allegheny Steel Co. has been 
announced. 

Mr. Hanley, who now takes up new du- 
ties at Brackenridge, Pa., is a native of 
Whitman, Mass. He graduated from 
Phillips. Andover Academy in 1920 and 
obtained a B.S. from M. I. T. in 1924, and 
in 1927 a master’s degree in business ad- 
ministration from the Harvard graduate 
school of business. He is a member of 
Tau Beta Pi, engineering fraternity. Mr. 
Hanley entered the employ of General 
Electric in 1927 as a member of the fac- 
tory training course, and the following 
year was transferred to the staff of the 
Schenectady works accountant. In 1931 
he became assistant to the auditor of works 
accounts, and in 1934 was appointed to his 
position in the wire and cable department. 





MacMillan Elected Chairman 


T the April 30 meeting of the di- 

rectors of Dayton Rubber Mfg. Co., 
Dayton, Ohio, John A. MacMillan was 
elected chairman of 
the board. He re- 
mains the chief ex- 
ecutive officer of 
that corporation. 
A. L. Freedlander, 
who has served for 
the past sixteen 
years as vice-pres- 
ident and as head 
of the research and 
production depart- 
ments, was elected 
president. Mr. 
Freedlander now 
heads up all oper- 
ating departments 
of the business. In making announce- 
ment of these changes, Mr. MacMillan 
stated that he had had such a move in 
mind for the past several years, and in 
view of the recent improvement in busi- 
ness conditions he believed the time now 
opportune for a realignment of duties and 
responsibilities. His own new duties will 
be much less exacting and will give him 
more time to devote to consideration of 
broad matters of policy and expansion both 
at home and abroad. The company, be- 
sides making Dayton cog-belt transmission 
drives for machinery and appliances, V- 
belt drives for railroad car lighting and 
air conditioning, printing press roller, tires, 
tubes and fan belts for the automotive 
trade, also has a number of new products 
in development at least one of which will 
probably be put on the market this year, 
according to Mr. MacMillan. 





J. A. MacMillan 


Stevens with Muter 


F RED STEVENS has been appointed 
mid-western sales manager of Muter 
Co., 1255 S. Michigan Ave., Chicago, III. 
He has been connected with the radio in- 
dustry since early in 1924 and has been 
associated with Magnavox Co., Rola Co., 
and, more recently, with Quam-Nichols 
Co., radio manufacturers in Chicago. 


New Department Heads 


F LMER L. SYLVESTER will head a 
new department of Kelvinator Corp., 
Detroit, Mich., with title of director of 
public relations. With a background and 
experience in engineering and sales over a 
period of fourteen years in the fields of 
electrical manufacturing and merchandis- 
ing, Mr. Sylvester has been previously as- 
sociated with General Electric Co., Gen- 
eral Motors Corp., and U. G. I. Corp. Or- 
ganization of the department of public re- 
lations was recently announced by Kelvi- 
nator to supervise and direct the contacts 
of the corporation with the public. 

G. V. Pollard has been appointed gen- 
eral works manager in charge of Kelvi- 
nator manufacturing operations at Detroit, 
and Grand Rapids, Mich. He has been 
director of quality for Kelvinator since 
November 1, 1928. 
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Heads are Better than One” 


WHO KNOW THINGS 


THAT MAY HELP YOU 


MSL peg LLM 


Scores of design and production men have found 





new economies and improvements by employing the specialized 
knowledge of a PARKER-KALON ASSEMBLY ENGINEER 


A few words will tell you what it would mean to 
invite one of these Parker-Kalon Assembly Engineers 
to go over your fastening jobs with you: 


First, these men are not salesmen, and their services 
will not obligate you. 


Second, you won't be visited by a “know-it-all”. These 
men have years of practical experience and a broad 
knowledge of general assembly practise that fits them 
to understand your problems. But they don’t pretend 
to be “experts” in everything. 


Third, they do know more about one of the most 
important ways to modernize assembly work than any 
general assembly man could know. This knowledge 
will be placed at your disposal. The Parker-Kalon 
Assembly Engineer will study your fastening jobs 
with you, and use his specialized knowledge of the 
famous Parker-Kalon Hardened Self-tapping Screws 
to help you locate any practical possibilities for ap- 
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A HARDENED SELF-TAPPING SCREW FOR EVERY KIND OF ASSEMBLY 


plying them to reduce costs, save operations, simplify 
design, and strengthen fastenings. 


Fourth and most important, there is a 7 to 10 chance 
that you will uncover economies and benefits which 
can be obtained without added expense or radical 
changes. That average has held in hundreds of cases 
where Parker-Kalon Assembly Engineers have been 
invited to investigate metal and plastic fastening 
jobs. These include some of the largest plants in the 
country. And it is significant that usually the design 
and production men extended the invitation with 
a feeling that they “knew about” Self-tapping Screws, 
but wanted to make sure that they were getting all 
possible benefits. 


Wouldn't it pay you to use the knowledge of one of 
these six men? If you'll write, we will schedule a 


visit with you for the Engineer in your territory. 


PARKER-KALON CORP., Pc Varick Street, New York 


PARKER-KALON VZadet FASTENING DEVICES 


VA 
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Major Events of the Month 


New Reading Lamp Specifications 


OR the I.E.S. reading lamp equipped 

with a standard 100-watt incandescent 
lamp, the Illuminating Engineering Soci- 
ety, 29 West 39th St., New York, has 
delegated to Electrical Testing Labora- 
tories, 80th Street and East End Avenue, 
New York City, and to the Hydro-Elec- 
tric Power Commission of Ontario, To- 
ronto, Ontario, responsibility under I.E.S. 
direction for authorizing or licensing any 
manufacturer to produce lamps according 
to these specifications when the necessary 
inspections and tests indicate that the 
product complies with the specifications. 
The society has also empowered these two 
bodies to authorize the use by any manu- 
facturer upon such lamps, and in the ad- 
vertising thereof, of an insignia approved 
by the society, upon completion of inspec- 
tions and tests showing conformity with 
the specifications, and upon agreement of 
the manufacturer to employ such insignia 
in connection with all conforming lamps 
of this type which he manufactures. 


House Wiring Promotion 


PROMOTIONAL campaign featur- 

ing installment payments for house- 
hold wiring and for the purchase of elec- 
trical fixtures will be tried out by electrical 
contractors in New Orleans for a period of 
sixty days starting July 1, the National 
Electrical Manufacturers Association an- 
nounced recently. A cooperating group of 
electrical manufacturers, contractors, deal- 
ers and jobbers will develop local adver- 
tising campaigns to acquaint consumers 
with details of the offer. Under the plan 
contracts will be accepted on a deferred 
basis with payments spaced over periods 
of twelve to twenty-four months. 


Construction Gains 


W ITH but one exception (December, 

1935), construction contracts let dur- 
ing April were higher than for any other 
month since October, 1931, according to 
figures from F. W. Dodge Corp. April 
awards amounted to $234,806,300 in the 37 
states east of the Rocky Mountains as con- 
trasted with $198,978,300 for March and 
only $124,020,000 for April, 1935. All 
major branches of construction shared in 
the general gains, with non-residential 
building and heavy engineering projects 
showing the best relative improvement over 
a year ago. Residential building awards 
during April amounted to $67,151,000 as 
against $55,220,600 for March and $42,- 
202,800 for April, 1935. For non-residen- 
tial building, the April contract total 
amounted to $94,242,800 as contrasted with 
$81,460,300 for March and with $41,328,- 
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100 for April of last year. April awards 
for heavy engineering projects amounted 
to $73,412,500 as compared with $62,297,- 
400 for March and with $40,489,100 for 
April, 1935. 

Improving conditions in the construction 
industry as compared with a year earlier 
were noted in each major geographic dis- 
trict without exception. The most pro- 
nounced April gains over last year oc- 
curred in New England; the Pittsburgh 
Area (Western Pennsylvania, Ohio, West 
Virginia, and Kentucky); the Southeast 
(Carolinas, Georgia, Florida, Alabama, and 
Eastern Tennessee); the St. Louis terri- 
tory (Eastern Missouri, Southern Illinois, 
Arkansas, Western Tennessee); the Kan- 
sas City district (Western Missouri, Okla- 
homa, Kansas, Nebraska) ; and Texas. In 
each of these territories the April con- 
struction totals were substantially more 
than twice as large as their respective fig- 
ures for April, 1935. Outstanding April 
gains over a year ago in residential build- 
ing alone occurred in New England, the 
Pittsburgh area, Southern Michigan, the 
New Orleans area (Louisiana and Mis- 
sissippi), and Texas as reported and esti- 
mated by F. W. Dodge. 

For the first four months of 1936, con- 
struction contracts for all classes in the 
37 eastern states totaled $780,627,600, mak- 
ing a gain of 85 per cent over the total of 
$421,781,500 for the corresponding four 
months of 1935. ‘ 


Air Conditioning Orders 


EW ORDERS for air conditioning 

equipment, including fans, unit heat- 
ers, air washers, etc., reached a total value 
of $3,477,752 in March, 1936, according to 
statistics released by the Bureau of Cen- 
sus and based on data reported by 54 iden- 
tical manufacturers. That total compared 
with $2,611,241 for February, 1936, and 
$2,313,534 for January, 1936. 

In the fan group the value of orders 
booked for March, 1936, was $953,819. 
This includes $69,193 worth of electric mo- 
tors and controllers. For March, 1935, 
motors and controllers totalled $37,447, 
while in March, 1934, their total value 
was $25,735. 


Machine Tool Orders Up 


FTER one month’s slight recession, 

machine tool orders again took up 
their forward course and for April carried 
the total back to the highest level for 1935 
at 125.7 on the association’s index scale, 
the National Machine Tool Builders As- 
sociation announced recently. Domestic 
orders were the principal factors in gains 
recorded for April. The foreign purchases 
constituted only 12 per cent of the total 





Energy Output Gains 


LECTRICAL energy output for 

the week ending May 16 re- 
corded a gain of 15.4 per cent over 
the corresponding week in 1935, with 
a total of 1,961,694,000 kw.-hrs., ac- 
cording to statistical data compiled 
by the Edison Electric Institute. 
That total compared with 1,947,771,- 
000 in the week preceding and with 
1,700,022,000 kw.-hrs. of the corre- 
sponding period of 1935. 

Gains over a year ago increased in 
four sections, with the most - sub- 
stantial improvement shown in the 
central industrial division. In the 
following table percentage compari- 
sons are given for the two weeks 
with the corresponding weeks of 
1935: 

Week Ended 


May 16 May9 
New England +11.6 +13.3 
Middle Atlantic +13.4 +12.1 
Central Industrial +16.9 +14.5 
West Central k +16.3 
Southern : +16.0 
Rocky Mountain 5 +21.8 
Pacific Coast ‘ +15.6 


Entire United States. 





business received. For the first four 
months of this year domestic business reg- 
istered a gain of 84 per cent, compared 
with the corresponding period in 1935. 


Lamp and Tube Developments 


AKING electrons “visible” to simplify 

the study of electronic phenomena is 
now possible through the use of a new 
tube, Type WL-787, developed by engi- 
neers of the Westinghouse Lamp Co., 
Bloomfield, N. J. The new tube has a 
fluorescent coating on the plate that “il- 
lustrates” electron bombardment for lab- 
oratory demonstration purposes. Like 
other three-element electronic tubes in fun- 
damental design, the new tube has been 
especially constructed with a fluorescent 
coating on the plate. Electrons striking 
this coating are transformed into visible 
bands of radiations whose widths depend 
directly upon the electron beam intensity. 
Thus, the electrons passing through the 
grid to the anode form a visible pattern 
which corresponds to the invisible pattern 
in a more conventional tube. - The effects 
of grid voltage on this transmission are 
illustrated by changes produced in the 
strips of light on the plate. A constant, 
high negative grid voltage will reduce the 
bands to fine lines, while a constant posi- 
tive voltage on the grid will cause the 
bands to expand to widths sufficient to 
cover the plate completely. 

New fluorescent lamps that change in- 
visible rays into colored light at 100 times 
the efficiency of present methods are West- 
inghouse developments. The phenomenon 
of fluorescence, by which invisible radia- 
tions of short wavelength are transformed 
into visible light, is the secret of this new 
invention in which a small globule of me- 
tallic mercury is vaporized by electricity 
until it fills a long, slender tube with a 
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HERE is a BCA Ball Bearing which 

has been carefully designed for almost 
every service—for nearly every possible 
application. 

On this page we can show only a few of 
the bearings which are most widely used 
in electric motors and appliances. It is 
possible that one of these will exactly fit 
your needs. If not, probably one of the 
bearings illustrated and listed in the 
BCA DATA BOOK will help to ease your 
machines over the bumps of life—make 
your motors run more smoothly—reduce 
those expensive “‘service’”’ calls. 

A rapidly growing organization, old in 
experience and young in its ideas, is at 
your service. Our engineers will be glad 
to work with yours. 

Write for a BCA DATA BOOK or an 
appointment with a competent engineer. 


BEARINGS COMPANY OF AMERICA 
519 HARRISBURG AVE., LANCASTER, PA. 
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persone UNE Ur Trltat 


is the one we DESIGNED for YOU! 





Left: BCA Single Row Radial Bear- 
ing with metal shield to exclude 
dirt and retain the lubricant. 


Center: BCA Single Row Radial 
Bearing with a felt seal to protect 
bearing from dirt, grit or other 
foreign matter, and also to retain 
the lubricant. 


Above Right: BCA Radial Bearing 
with composition seal. A new devel- 
opment by BCA which provides a 
greatly improved type of seal with 
less friction between seal and rotat- 
ing member. Can be supplied with 
single or double seal (shown). 
Probably the most efficient seal- 
bearing ever developed. 


Below Right: BCA Thrust Bearing 
—One direction. Widely used in 
fans, blowers, etc. 





























dull glow rich in ultraviolet radiations. 
Profuse ultraviolet radiations from this 
arc strike the inside surface of the tube, 
where a coating of chemical powder trans- 
forms them into visible colored light, in a 
sense producing second-hand light. 


Sales Training Course 


NITIAL step in an educational program 

of the Electrical Association of New 
York to make sales personnel of metro- 
politan New York appliance dealers, dis- 
tributors and utilities electric range con- 
scious and properly train them for active 
and intelligent sales effort was taken re- 
cently when an Electric Range Sales 
Training Course, of seven sessions, was 
undertaken cooperatively by the makers of 
L & H, Hotpoint, Westinghouse, General 
Electric, Kelvinator, Norge, Estate, Craw- 
ford, Standard and Universal ranges, and 
the association. Six hundred and forty- 
seven registrants were brought to the 
sessions. Six sessions were devoted to 
lectures comprising fundamentals of elec- 
tric cookery and a comparison with other 
fuels; range construction; range top 
cookery; oven cookery, including broiling 
and temperature controls; suggestions on 
presenting the electric range story to pros- 
pective customers; and selling, coordina- 
tion and closing an electric range sale. 
The seventh session was devoted to a 
mass cooking demonstration. Six ranges 
were used simultaneously for as many dis- 
tinctive meals, permitting every electric 
cooking method to be dramatically demon- 
strated. 


Kelvinator Announces Research 
Foundation 


S a forward step in extending the 

benefits of modern science and man- 
ufacturing to the American consumer, Kel- 
vinator Corporation has established The 
Temperature Research Foundation, with 
headquarters at 80 Broadway, New York. 
The Foundation will operate under an ad- 
visory committee which includes Dr. Shir- 
ley W. Wynne, former Health Commis- 
sioner of New York City; Dr. Warren M. 
Persons, consulting economist and former 
professor of economics at Harvard Uni- 
versity; Francis Keally, architect; Count 
Alexis de Sakhnoffsky, consultant design- 
er; Lulu G. Graves, consultant in nutri- 
tion and organization of dietary depart- 
ments; and Anne Pierce, consultant in 
home economics. Edward Heitman, chief 
engineer of Kelvinator, will be director. 





Cleveland Exposition 


ITH the closing of a contract which 

makes the United States govern- 
ment the largest single indoor exhibitor at 
the Great Lakes Exposition, exhibit space 
contracts have exceeded by more than 100,- 
000 square feet the original 100,000 square 
feet area laid out for exhibition purposes 
at the Cleveland exposition which opens 
June 27. The federal government will use 
30,000 square feet and spend a total of 
$275,000 on its space and displays. As of 
May 1, more than 200 exhibitors have taken 
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space to display products and processes. 
Among the larger corporations to exhibit 
are Addressograph - Multigraph Corp., 
American Rolling Mill Co., Bendix-West- 
inghouse Automatic Airbrake Co., Chase 
Brass & Copper Co., Chrysler Corp., Ford 
Motor Co., General Motors Corp., General 
Electric Co., International Business Ma- 
chine Corp., International Nickel Co., Na- 
tional Cash Register Co., National Steel 
Co., Republic Steel Corp., Sherwin-Wil- 
liams Co., Timken Roller Bearing Co., 
United States Steel Corp., Westinghouse 
Electric & Mfg. Co., Youngstown Sheet 
& Tube Co., and others. 


Edison Fund Committee 


RTHUR WILLIAMS, chairman for 

New York City and Westchester 
County, of the Thomas Alva Edison Foun- 
dation Campaign, which seeks $5,000,000 
nationally for a “living memorial” to the 
inventor, has announced the personnel of 
the committee which will select 100 young 
men and women annually to receive Edi- 





son grants. Eighty per cent of the funds 
raised will be used to establish a scholar- 
ship endowment for industrial employes 
and students showing special aptitude in 
science and invention. 

The committee comprises William S. 
Barstow, president of the foundation; Dr. 
Charles Greeley Abbot, secretary, Smith- 
sonian Institution; Newton D. Baker; Dr. 
W. R. Whitney, vice president, General 
Electric Company Research Laboratory ; 
Bancroft Gherardi, vice-president, Amer- 
ican Telephone & Telegraph Co.; Dr. S. 
M. Kintner, vice-president, Westinghouse 
Electric & Mfg. Co.; Dr. William Elgin 
Wickenden, president, Case School of Ap- 
plied Science; Dr. Edward C. Elliott, pres- 
ident, Purdue University, and Dr. Karl T. 
Compton, president, Massachusetts Insti- 
tute of Technology; Dr. Henry S. Prich- 
ett, president emeritus, The Carnegie 
Foundation; William Allen White; Dr. 
Robert A. Millikan, president, California 
Institute of Technology; Charles F. Ket- 
tering, vice-president, General Motors 
Corp., and Mrs. Edward Everett Hughes, 
the former Mrs. Thomas A. Edison. 


Association Acctivities 


National Power Conference is the 
new name for the Mid-West Power En- 
gineering Conference of which G. E. 
Pfisterer, 308 W. Washington St., Chicago, 
Ill., is secretary. 


National Paint, Varnish & Lacquer 
Association, Inc., 2201 New York Ave., 
N. W., Washington, D. C. has: issued a 
resume of proceedings at the mid-year trade 
and industrial sales conference of the in- 
dustry, held last month at White Sulphur 
Springs, W. Va. Eighteen addresses were 
included in the conference program. Two 
of the papers, presented by Ernest T. 
Trigg, president of N.P.V.L.A., covered 
industrial committee setup and trade sales 
setup. An unusually interesting historical 
review is presented in Charles C. Chopp’s 
paper on his early observations in the tung 
oil industry. 


American Society for Testing Ma- 
terials—Many technical papers and re- 
ports are scheduled for presentation during 
the 1936 annual meeting, to be held in At- 
lantic City at Chalfonte-Haddon Hall, June 
29-July 3.. The provisional program in- 
cludes: report of Committee D-9 on Elec- 
trical Insulating Materials, by T. Smith 
Taylor, chairman; a discussion on edge 
correction in the determination of dielec- 
tric constant, by H. L. Curtis and A. H. 
Scott, Bureau of Standards. The problem 
of preparing suitable shellac specimens for 
electrical tests will be reviewed by W. H. 
Gardner, Ernst Weber and Erik Ackerlind, 
Polytechnic Institute of Brooklyn; the 
significance of material tests and of design 
tests upon electrical insulating materials 
will be discussed by L. E. Barringer, Gen- 


eral Electric Co.; the effect of moisture 
content of specimens on results of com- 
pressibility test for molded sheet materials 
is subject of a paper by W. A. Evans, Bell 
Telephone Laboratories; conditioning of 
insulating materials for test will be dis- 
cussed by Robert Burns, Bell Telephone 
Laboratories; testing for sludge forma- 
tion in mineral transformer oil, by F. M. 
Clark, General Electric Co. and E. A. 
Snyder, Socony-Vacuum Oil Co. 

Testing of rubber insulated wires and 
cable will be described in paper by Dean 
Harvey, Westinghouse Electric & Mfg. Co. 

On July 3 the report of Committee B-1 
on Copper and Copper Alloy Wires for 
Electrical Conductors will be presented by 
J. A. Capp, chairman; also torsion and 
flexure testing of copper wire by S. E. 
Borgeson, General Cable Corp.; the effect 
of time on tensile properties of hard- 
drawn copper wire is subject of paper by 
A. J. Phillips and A. A. Smith, Jr., Amer- 
ican Smelting and Refining Co. 

Report of Committee B-5 on Copper and 
Copper Alloys, Cast and Wrought, will be 
presented by C. H. Mathewson, chairman; 
a report of Committee B-4 on Electrical- 
Heating, Electrical-Resistance and Electric- 
Furnace alloys, by Dean Harvey, chairman. 
Bend testing of wire for vacuum tubes will 
be discussed by D. A. S. Hale and W. J. 
Farmer, Bell Telephone Laboratories. 


Stoker Manufacturers’ Association 
will hold annual meeting at the Greenbrier 
Inn, White Sulphur Springs, West Vir- 
ginia, June 11-13. Members will consider 
plans for stoker research program in co- 
operation with the bituminous coal indus- 
try. <A study will be made of certain 
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GOOD PLATING 





BEGINS WITH GOOD ANODES 


Uneven corrosion, release of deleterious 
foreign matter into the bath and exces- 
sive “sludge” all militate against, and 
often entirely prevent, the formation of 
an even, firmly adhering plate of good 
color. And all these “little foxes’ are 
more or less traceable to imperfect grain 
structure in the anode. 


Seymour “Controlled Grain” Nickel An- 
odes give even deposit because the grain 
is homogeneous. Nothing is used but 
virgin nickel. This is melted in a modern 


electric furnace and poured under ac- 
curate pyrometric control—after which 
the mix is carefully tested in the labora- 
tory for crystallization. As a result, Sey- 
mour Anodes corrode evenly, eliminating 
the initial causes of many a plater’s 
headache! 


If interested in better plating, send for 
the SEYMOUR ANODE BOOK, which 
gives information about the manufacture 
of better anodes of nickel, copper, brass, 
bronze and zinc. 


REMEMBER THE NAME— 





“CONTROLLED GRAIN” 


NICKEL ANODES 


THE SEYMOUR MANUFACTURING CO., 49 FRANKLIN ST., SEYMOUR, CONN. 


ALSO SPECIALISTS IN NICKEL SILVER AND PHOSPHOR BRONZE 


S 








recommendations to be presented by the 
engineering committee on standardization 
of stoker ratings, dimensions and related 
items. J. R. Whitehead is president of 
the association. His office is at 307 N. 
Michigan Ave., Chicago, IIl. 


Institute of Radio Engineers at its 
annual convention last month at Cleve- 
land, awarded the Morris Liebmann Me- 
morial prize for 1936 to B. J. Thompson 
who is in charge of electrical research 
section of the R. C. A. tube laboratory 
at Harrison, N. J. From his analysis of 
the fundamental frequency limitations of 
the conventional type of tube, Mr. Thomp- 
son has worked out a new conception of 
mechanical and electrical design which 
permits the operation of tubes at ultra- 
high frequencies and the “acorn” tube, 
the result of his research, has extended the 
useful radio frequency range far beyond 
previous practical possibilities. Each year 
the I. R. E. awards the prize to the radio 
worker who, in the opinion of the award 
committee, has made the most outstanding 
contributions to the advancement of radio 
technique in the recent past. 


American Institute of Electrical En- 
gineers will hold its summer convention 
June 22-26, at Pasadena, Calif. The 1935 
Lamme medal has been awarded to Dr. 
Vannevar Bush, vice president of Massa- 
chusetts Institute of Technology and dean 
of the School of Engineering, “for his de- 
velopment of methods and devices for ap- 
plication of mathematical analysis to prob- 
lems of electrical engineering.” Medal and 
certificate will be presented at the con- 
vention. 


Radio Manufacturers Association 
has scheduled’ an unusual program for 
its 12th annual convention to be held at 
the Stevens Hotel, in Chicago, June 17-19. 
A sales promotion program and plans for 
improved radio merchandising will fea- 
ture the meeting. Another R. M. A. 
cabaret dinner for members and _ their 
guests, following the success of a similar 
feature at last year’s convention, will be 
held on June 18. A preliminary golf tour- 
nament will open this year’s session on 
June 17 under the auspices of the Radio 
Industries Golf Club of Chicago at the 
Calumet Country Club. 

R. M. A. has been invited to attend 
and will have a large committee of out- 
standing engineers present at the impor- 
tant hearing ordered by the Federal Com- 
munication Commission in Washington be- 
ginning June 15 on future allocation for 
radio services. Dr. W. R. G. Baker of 
Bridgeport, Conn., chairman of R. M. A. 
engineering division, is in charge of the 
association’s preparations for the hearing. 
A special committee has been appointed by 
him as follows: L. C. F. Horle, C. B. 
Jolliffe, R. H. Manson, A. F. Murray, 
F. E. Johnston, Sarkes Tarzian, Dorman 
D. Israel and H. B. Marvin. 


National Machine Tool Builders As- 
sociation has received the American 
Trade Association Executives Award for 
the outstanding achievement by a trade as- 
sociation during the past three years. Pres- 
entation of the award was made by Sec- 
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retary of Commerce Roper to Herman H. 
Lind, general manager of the National Ma- 
chine Tool Builders Association, at a dinner 
of the American Trade Association. Execu- 
tives held in Washington and attended by 
300 leading business representatives and 
trade association executives of the coun- 
try. The award was won by the N. M. 
T. B. A., it was stated by Secretary Roper, 
because of the association’s helpful work 
not only to the machine tool and related 
industries but also to the general pub- 
lic, chiefly through the courageous stag- 
ing of the Machine Tool Show in Cleve- 
land last fall. The exposition, the larg- 
est single-industry exposition held in the 
United States, brought 60,000 persons to 
Cleveland from all parts of the United 
States and 20 foreign countries. In ac- 
cepting the Award, Mr. Lind briefly re- 
viewed the trying circumstances under 
which the Machine Tool Show was 
launched. He pointed out that the Show 





Meetings Ahead 


Scientific Apparatus Makers of Ameri- 
ca—Annual meeting, June 1-3, at Edge- 
water Beach Hotel, Chicago, Ill. J. M. 
Roberts, secretary, 20 N. Wacker Drive, 
Chicago, Ill. 





Edison Electric Institute—Annual con- 
vention June 1-4, at Municipal Audi- 
torium, St. Louis, Mo. M. B. Woods, 
secretary, 420 Lexington Ave., New York. 









National Electrical Credit Association 
—Annual meeting of New England divi- 
sion, June 4-5, at Hotel Sheraton, Bos- 
ton, Mass. C. A. Kane, secretary, 176 
Federal St., Boston Mass. 


Electric Metal Makers Guild—Annual 
meeting, June 5-6, at Hotel Onesto, Can- 
ton, Ohio. J. H. Chivers, secretary, 1051 
Woodberry Rd., New Kensington, Pa. 



















National Association of Credit Men— 
Annual convention June 8-12, at Rich- 
mond, Va. Henry H. Heimann, executive 
manager, 1 Park Ave, New -York. 


Stoker Manufacturers’ Association— 
Annual meeting, June 11-13, at Green- 
brier Inn, White Sulphur Springs, W. 
Va., Mare G. Bluth, secretary, 307 N. 
Michigan Ave., Chicago. 

































American Society of Mechanical Engi- 
nesse—Senb-enennl meeting, June 15-20, 
at Hotel Adolphus, Dallas, Texas. C. E. 
=~ secretary, 29 W. 39th St., New 

ork. 





National Warm Air Heating and Air 
Conditioning Association — Semi-Annual 
meeting, June 16-18, at Deshler-Wallick 
Hotel, Columbus, Ohio. Allen B. Wil- 
liams, secretary, 50 W. Broad St., Co- 
lumbus, Ohio. 


Radio Manufacturers Association—An- 
nual convention, June 18-19, at Stevens 
Hotel, Chicago, Ill. Bond Geddes, gen- 
eral manager, 1317 F St., N. W., Wash- 
ington, D. C. 















American Society of Refrigerating En- 
gineers,—Meeting June 22-24, at Skytop 
Lodge, Skytop, Pa. D. L. ke, secre- 
tary, 37 W. 39th St., New York. 


American Society of Heating and Ven- 
tilating Engineers—Semi-annual meeting 
June 22-24, at The Inn, Buck Hill Falls, 
Pa. A. V. Hutchinson, secretary, 61 
Madison Ave., New York. 
















American Institute of Electrical En- 
gineers—Annual convention, June 22-26, 
at Pasadena, Calif. H. H. Henline, secre- 
tary, 33 W. 39th St., New York. 


American Socie for Testing Mate- 
rials—Annual meeting, June 29-July 3, at 
Chalfonte-Haddon Hall, Atlantic City, N. 
J. CC. L. Warwick, secretary, 260 S. 
Broad St., Philadelphia, Pa. 














had been an important factor in stimu- 
lating business recovery by demonstrating 
to American business and industry that 
defeatism had no place in the American 
economic scene and that the Machine Tool 
Show had again taught the nation’s manu- 
facturing industries that plant moderniza- 
tion, through its reduction of costs and 
bettering of quality, making possible the 


. availability of more and better goods to 


more people at lower prices, offered a pow- 
erful agency for business recovery. 

Honored guests at the dinner of presen- 
tation included, in addition to Secretary 
Roper, Harper Sibley, president, Cham- 
ber of Commerce of the U. S.; Colby 
Chester, president, National Association 
of Manufacturers; Thomas J. Watson, 
president, International Business Machines 
Corp.; Merle Thorpe, Editor, Nation’s 
Business; Pyke Johnson, president of the 
American Trade Association Executives ; 
North Storms, vice-president, of A. T. 
A. E.; Charles P. Garvin, board member, 
A. T. A. E.; and the following past pres- 
idents of A. T. A. E.: M. L. Hemin- 
way, E. P. Chalfant, Paul S. Collier, 
Warner S. Hays, Roscoe C. Edlund, Ralph 
P. Stoddard, Richard M. McClure, 
Fletcher D. Dodge, O. L. Moore and 
Alfred Reeves. 


American Society of Mechanical En- 
gineers will hold its semi-annual meet- 
ing at Dallas, Texas, the week of June 
15. The program will provide for council 
and committee meetings on June 15 and 
16, with technical sessions beginning June 
17 and continuing through Friday, June 
19. Saturday, June 20, has been set aside 
by the Texas Centennial Exposition au- 
thorities as “A. S. M. E. Day,” and ten- 
tative plans provide a public program with 
addresses by engineers of national promi- 
nence and the broadcasting of their re- 
marks. The headquarters hotel will be 
the Adolphus, Dallas, Texas. 


Edison Electric Institute at its fourth 
annual convention to be held at St. Louis, 
Mo., in the new Municipal Auditorium, 
June 1 to 4, will present a diversified and 
inclusive program which it expects will 
attract the largest attendance yet seen. 
Guest speakers will include Harper Sib- 
ley, president of the Chamber of Com- 
merce of the United States; Philip Cabot, 
Professor of Business Administration at 
Harvard; Lewis H. Carris, managing di- 
rector National Society for the Preven- 
tion of Blindness, and Dr. E. A. White, 
director Committee on Relation of Elec- 
tricity to Agriculture. 


Ninth Annual Radio and Electrical 
Appliance Trade Show, sponsored by 
the Radio Wholesalers’ Club of Boston, 
327 Park Square Bldg., will be held in 
the Hotel Statler, Boston, Mass. The 
fourth floor has been reserved for the ex- 
hibitors. Days set aside for the show 
are June 24-25. At a recent meeting of 
the Radio Wholesalers’ Club, George Co- 
hen of Northeastern Radio, Inc., was 
elected president; Hollis Vaughan of 
George H. Wahn Co., vice-president; 
Arthur C. Marquardt of Hunt-Marquardt 
Co., Inc., treasurer; and Frank C. Gor- 
man, secretary. 
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Cam Lever Switch with Bakelite Molded 


parts. Gamewell Company, Newton, Mass. 
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BAKELITE CORPORATION, 247 PARK AVENUE, 


Street, 


BAKELITE 


THE 
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CORPORATION 


MATERIAL 


our-fold Betterment 


of Wiring Devices 


IGH electric insulation value, 
il alone, does not fully explain 
the increasing use of Bakelite 
Molded in wiring devices. Combined 
in this material also are the three 
important characteristics: mechan- 
ical strength and toughness, perma- 
nent accuracy of form, and lasting 
fine appearance. 

The products pictured here ex- 
emplify these manifold advantages 
of Bakelite Molded. The heavy duty, 
3-wire electric range outlet has a 
rugged shell of Bakelite Molded 


which surrounds and insulates the 


electrical contacts and conductors. 
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Itslustrous surfaces withstand grease 
and fumes without defacement. 

The tiny Micro-Switch employs 
a black Bakelite Molded case to 
insure unvarying precision, as well 
as dependable electric insulation. 
The same material, in a bright red 
is used for the top plate, and the 
sharply defined embossed lettering 
is formed in the mold. 

Other typical applications of this 
material are in the housing of the 
Attachment Plug and in the knob, 
bushings and actuating rollers of 
the Cam Lever Switch, also illus- 
trated. In all applications, excep- 
tional durability is assured by the 
high resistance of Bakelite Molded 
to moisture, oils, abrasion, heat and 
most chemicals. 

Possibilities of applying this ver- 
satile material to improve other 
electrical devices, appliances and 
equipmentare practically unlimited. 
We will be glad to cooperate. For 
information on the various types of 
Bakelite Molded available, write for 


booklet 25 M,“Bakelite Molded”. 


(Left) Arrow Range Outlet, by Arrow-Hart 
& Hegeman Electric Company, Hartford, 
Conn. and Micro-Switch by C. F. Burgess 
Laboratories, Inc., Freeport, Ili., both en- 
cased in Bakelite Molded. (Below) Arrow 
Attachment Plug of Bakelite Molded. 
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Financial News of Manufacturers 


Addressograph-Multigraph Corp., in- 
cluding domestic and foreign subsidiaries— 
Quarter ended March 31: Net profit, sub- 
ject to year-end adjustments, $337,949, af- 
ter interest, depreciation, development ex- 
penses, Federal taxes and dividends on mi- 
nority preferred stock, equal to 45 cents a 
share on 746,313 shares of $10-par capital 
stock. Compares with $241,432 in first 
quarter of 1935. 

Twelve months ended March 31: Net 
profit, $926,273 after similar deductions, 
compared with $594,104 for twelve months 
ended March 31, 1935. 


Anaconda Copper Mining Co. and 
subsidiaries—Three months ended with 
March: Net income, $2,808,320 after in- 
terest, expenses, estimated United States 
and foreign income taxes, provision for 
depreciation and obsolescence and for de- 
pletion of coal mines, timber lands, phos- 
phate deposits and clay lands but before 
deducting depletion of metal mines. Equals 
32 cents a share on 8,674,338 shares of 
capital stock outstanding. 

For the same period last year consoli- 
dated net income was $2,350,721. 


Black & Decker Mfg. Company and 
subsidiaries—Six months ended March 31: 
Earnings approximately $350,000, equal to 
about $1.04 a share on common stock out- 
standing; net sales, $2,117,000. For the 
corresponding period of previous year net 
earnings were $140,599 and net sales to- 
taled $1,805,711. 


Bridgeport Brass Co., excluding un- 
consolidated subsidiaries—Quarter ended 
March 31: Net income after taxes, de- 
preciation and other charges, $194,343, 
equal to 30 cents a share on 650,304 no- 
par capital shares, against $195,408 in 
same quarter last year. 


Claude Neon Lights, Inc.—For 1935: 
Net loss after provision for doubtful ac- 
counts, interests, write-down of investment 
in subsidiary company, loss on sale of 
shares of affiliated companies and other 
charges, $74,575, compared with $124,944 
loss in 1934. 


Continental-Diamond Fibre Co. and 
subsidiaries—Quarter ended March 31: 
Net profit after depreciation, Federal 
taxes and reserve for advances to partly- 
owned subsidiary, $45,719, equal to 10 
cents a share on 456,200 shares of $5 par 
capital stock, excluding treasury shares, 
compared with $15,214 in first quarter of 
1935. 


Universal Cooler Corp.—Quarter end- 
ed March 31,1936: Net profit of $162,924.56. 
Compares with a profit for the same quar- 
ter of 1935 of $67,214.13. For the half- 


76 


year ending March 31, 1936, net profit 
amounted to $80,799.30 before federal in- 
come taxes, compared with a net loss of 
$70,959.08 for the same period of the pre- 
ceding fiscal year. 


Cutler-Hammer, Inc.—Quarter ended 
March 31: Net income, subject to year- 
end adjustments, $232,343 after Federal 
taxes, depreciation and other deductions. 
Comparison with first quarter of 1935 un- 
available. 


Fansteel Metallurgical Corp. and 
subsidiaries—Quarter ended March 31: 
Net profit after taxes and other charges, 
$20,243, against loss of $839 last year. Fig- 
ures are exclusive of company’s equity in 
earnings of Vascoloy-Ramet Corporation, 
in which it holds a two-thirds interest. 


Formica Insulation Co.—Quarter end- 
ed March 31: Net income after deprecia- 
tion, Federal taxes and other charges, $38,- 
161, equal to 21 cents a share on 180,000 
no par capital shares, against $29,765 in 
first quarter last year. 


General Time Instruments Corp.— 
Quarter ended March 31: Combined pro- 
fits of $310,833 for operating companies, 
after Federal taxes and all charges, equal, 
after preferred dividends, to 78 cents a 
share on 327,000 shares of common stock, 
the total outstanding as the result of the 
recent financing. Profit in the first quar- 
ter of 1935 was $135,088. Combined sales 
of the operating companies amounted to 
$2,039,988, compared with $1,526,706 dur- 
ing the first quarter of 1935. 


Hammond Clock Co. and subsidiaries 
—Year ended March 31: Net profit after 
depreciation, amortization, Federal taxes 
and other charges, $228,394, equal to $2.44 
a share on 93,326 shares of capital stock. 
In preceding year, net loss was $38,257. 


International Business Machines 
Corp., including foreign subsidiaries— 
First three months of this year earnings 
amounted to $1,889,921 after all charges, 
including estimated Federal taxes. Equiv- 
alent to $2.56 a share on 738,934 no-par 
capital shares outstanding. 

In the corresponding period of 1935 
earnings were $1,771,914 after similar de- 
ductions. 


United States Steel Corp.—Net pro- 
fit, $3,376,304 for the first quarter of this 
year, equal to 94 cents a share on the 7 per 
cent cumulative preferred stock, on which 
there is an accumulation of unpaid divi- 
dends. This is the best report made by the 
company for this period since the first 
quarter of 1931. In the first quarter of 
last year, the company incurred a net loss 





of $2,173,801, and in the final quarter of 
the year, it made a net profit of $5,326,417. 


Kelvinator Corp. — Quarter ended 
March 31: Net profit after charges, $632,- 
488, equal to 54 cents a share on 1,156,831 
shares, compared with net loss of $153,002 
in preceding quarter and net profit of 
$357,297 in the same quarter of 1935. 

Six months ended March 31: Net pro- 
fit, $1,156,831, compared with $66,975 for 
six months ended March 31, 1935. 


Radio Corporation of America— 
Quarter ended March 31: Net profit, $1,- 
286,691 after interest, depreciation, amor- 
tization of patents and Federal income 
taxes. Compares with net profit for the 
corresponding quarter a year ago of $1,- 
618,025. 

Gross income amounted to $22,260,311, 
against $20,920,341 for the first three 
months of 1935. Surplus on March 31, 
after dividends on the A preferred stock, 
was $13,256,643, compared with $10,185,638 
a year ago. 


Reynolds Spring Co.—Quarter ended 
March 31: Net earnings, $139,806 after 
all charges, including provision for Fed- 
eral income tax, equal to 96 cents a share 
on outstanding stock. Earnings in the cor- 
responding period of 1935 were $116,808. 


Ritter Dental Mfg. Company and do- 
mestic subsidiaries—Quarter ended March 
31: Net income, after taxes and other 
deductions, $101,124, compared with net 
loss in March quarter last year of $57,937. 


Savage Arms Corp. and subsidiaries— 
Quarter ended March 31: Net loss after 
depreciation, taxes and other charges, $53,- 
968, compared with $66,930 loss in similar 
quarter of 1935. Twelve months ended 
March 31: Net profit, $114,511, equal af- 
ter twelve months’ dividend requirements 
on 506 shares of 6 per cent preferred stock 
to 66 cents a share on 167,715 no-par com- 
mon shares. 


Square D Co.—Quarter ended March 
31: Net profit after Federal taxes and 
other charges, $122,232, equal to 25 cents 
each on 220,650 shares of Class B common 
stock now outstanding, after deducting the 
regular quarterly dividend of 55 cents a 
share on 123,170 shares of Class A pre- 
ferred stock. There was a $132,135 profit 
in the first quarter of 1935. 

For twelve months ended March 31, 
1936, net profit was $716,581. Net profit 
for corresponding year ended on March 
31, 1935, amounted to $478,252. 


Stewart-Warner Corp. and subsidi- 
aries—Quarter ended March 31: Net pro- 
fit after depreciation, Federal taxes, re- 
serves for year-end adjustments and other 
charges, $432,000, equal to 34 cents a share 
on 1,241,187 shares of capital stock, 
against $496,063 in first quarter last year; 
net sales, $5,956,000, against $5,262,000. 


Tung-Sol Lamp Works, Inc.—Profit, 
$159,988 from operations in the first three 
months of 1936. 
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TRANSLUCENT 
SHEETS: 


not Brittle- 


FOR LIGHTING 
FIXTURES 


Translucent Formica — a recent development of 
the Formica laboratories — now makes available 
a translucent sheet in white, colors and certain 
patterns that is not fragile. It will stand a lot of 
grief without cracking and will never shatter. 
For lighting effects where a fragile material is 
not desirable this sheet opens up new possibili- 













ties. It has already been used for such purposes 
as translucent panels on illuminated counters and 
bars, signs, louvers and many similar purposes. 
The sheet is available in white, orange red, blue 
and green. It may be had with an opaque face 
in any Formica color which can be sandblasted 
away to form letters or designs. It ean also be 
had with an opaque face and colored translucent 
back, so that when the front is sandblasted away 
the transmitted light will be in color. 

We shall be glad to send samples and data te 
any one interested. 


THE FORMICA INSULATION CO. 


4638 Spring Grove Ave. «+ Cincinnati, O. 
by Paul H. Goodell, 


Cincinnati, Ohio. 


FOR FURNITURE & FIXTURES 
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With the Manufacturers 


Trimm Radio Mfg. Co., has moved its 
plant from 1528 Armitage Ave., to 1770 
W. Berteau Ave., Chicago, III. 


Meissner Mfg. Co., maker of radio 
equipment, has moved from Chicago, IIl., 
to Mt. Carmel, Ill. 


Kirkman Engineering Corp., fuse 
manufacturer, has moved from 1 Dominick 
St. to 121 Sixth Ave., New York. 


Egyptian Lacquer Mfg. Co., has 
moved from 90 West St., to the RKO 
Bldg., 1270 Sixth Ave., New York. 


Washburn & Granger, Inc., maker of 
motor driven forced draft equipment, has 
moved from 50 Church St. to 53 Park 
Place, New York. 


J. H. Kay Co., 121 Second St., San 
Francisco, Cal., recently announced the 
“Flash-A-Ray” incandescent bulb, 6 volts, 
3, 15 and 21-23 candle power, which has a 
built-in flashing unit. 


Jacob Landau, electric motor repair 
shop, formerly at 683 Communipaw Ave., 
has moved to 132 Essex St., Jersey City, 
N. J. 


A. M. Flechtheim & Co., condenser 
manufacturer, has moved offices and fac- 
tory from 136 Liberty Street to larger 
quarters at 692 Broadway, New York. 
Angus J. Walker, formerly connected with 
the Wireless Specialty Apparatus Co. and 
Dubilier Condenser Corp., is now in charge 
of engineering and production. 


Hamilton Beach Co., Racine, Wis., 
has completed new wing to its factory 
building. Three stories high, covering 
36,000 square feet, the new structure will 
be used exclusively for the manufacture 
of electric motors. The company’s pres- 
ent plant, covering more than 4 acres, with 
the addition of the new wing becomes one 


of the largest plants in southern Wis- 
consin, 


Liberty Electric Co., Indianapolis, 
Ind., following recent fire at its North 
St. plant, moved to 1915 Madison Ave. in 
that city. Products include electric table 
stoves, corn poppers, heaters, sun lamps 
and glue pots. Myron J. Clark is chief 
engineer in charge of electrical design 
and production. 


Winchester Repeating Arms Co., 
New Haven, Conn., has purchased the 
flashlight and battery business of the Bond 
Electric Corp., of Jersey City, N. J., 
which will continue as a separate busi- 
ness unit under the same name. The manu- 
facturing plant of the former Bond com- 
pany is being continued in operation tem- 
porarily while arrangements for transfer 
of manufacturing, clerical and sales or- 


ganizations to Winchester’s New Haven 
plant are being made. New sales offices, 
after removal, will be located at 146 Mun- 
son St., New Haven, Conn. W. T. Birney 
has been named sales manager of the new 
corporation. 


Connecticut Electric Mfg. Co. has 
moved its plant from Bridgeport to Ban- 
tam, Conn., where G. E. Fitzgerald is gen- 
eral manager and Frank Alley is super- 
intendent. The company makes wiring de- 
vices, 


Royal Electric Co., Inc., has moved 
from Avon, Mass., to Pawtucket, R. I. 
New factory is located at 95 Grand Ave. 
All of the company’s products formerly 
made at Avon, and at East Providence, 
R. I., will be made in the larger plant. 
Products include plug and cartridge fuses, 
insulated wire and decorative lighting 
equipment. Company’s engineers and de- 
signers are also developing several new 
products to be announced in the near fu- 
ture. 


Allied Store Utilities Co., 2401 N. 
Leffingwell Ave., St. Louis, Mo., is erect- 
ing a new factory building adjoining its 
present plant. The new unit will have 
approximately 10,000 square feet of floor 
space. A part of its first floor will be 
devoted to the display of Hussmann-Ligo- 
nier refrigerators and Steiner store equip- 
ment. The second floor will contain gen- 
eral offices, sales and advertising depart- 
ments for the two manufacturing divisions. 
Completed unit will be ready about July 
15. 


Branch Office-Agencies 


New Departure Mfg. Co., Bristol, 
Conn., has moved its Chicago sales en- 
gineering office to 230 N. Michigan Ave. 
New telephone number, State 5454. 


Wolverine Tube Co., 1441 Central 
Ave., Detroit, Mich., has appointed Earl 
L. Miller, 1305 Culver Rd., Rochester, 
N. Y., sales representative for all of New 
York State except New York Metropoli- 
tan Area. 


Acme Electric & Mfg. Co., 1444 
Hamilton Ave., Cleveland, Ohio, has ap- 
pointed Adolph Friedman, 220 E. 23rd St., 
New York, district sales manager for its 
line of luminous tube, industrial and radio 
transformers. 


Ward Leonard Electric Co., 34 South 
St., Mount Vernon, N. Y., announces that 
its Chicago office, under the management 
of Kline Gray, has moved into larger quar- 
ters in Room 1400, Monadnock Block, 53 
West Jackson Blvd. 


Ex-Cell-O Aircraft & Tool Corp., 
1200 Oakman Blvd., Detroit, Mich., has 
appointed A. D. Heath, 1701 N. Illinois 
St., Indianapolis, Ind., exclusive represen- 
tative in the Southern Indiana territory. 





Mr. Heath will handle all of the company’s 
products in this territory, including those 
of the Continental and machinery divi- 
sions. 


Lincoln Electric Co., Cleveland, Ohio, 
announces following sales personnel 
changes and promotions: J. S. Mc- 
Keighan, transferred to the sales staff, is 
now at 1712 Catalpa Drive, Dayton, Ohio; 
J. B. McCormick, transferred from Phila- 
delphia office to Pacific Coast, stationed at 
3160 Montecito Ave., Fresno, Cal.; Paul 
W. James has been transferred from the 
factory to 16% Crandall St., Binghamton, 
N. Y. 


Obituaries 


Theodore N. Pockman, assistant ad- 
vertising manager of the United States 
Rubber Co., New York, died May 13, 
at the age of 45. His widow, a daughter 
and a son survive. Mr. Pockman was 
graduated from Rutgers University in 
1911. He taught for two years at Robert 
College, Istanbul, Turkey, and in 1913 re- 
turned to this country to study journalism 
at Columbia University. He became as- 
sistant editor of Jmporter’s Guide, served 
with Adventure and Vanity Fair and later 
joined the New York Tribune. He was 
also a publicity worker with the U. S. 
Marine Corps. He joined United States 
Rubber Co. following the Armistice. 


Edward C. Peter, president of Amer- 
ican Ironing Machine Co., died of heart 
failure April 12, at his home in Algon- 
quin, Ill. In 1905, with his brother, W. T. 
Peter, who survives him, and others, he 
pioneered in the manufacture of household 
ironers, building his company to a place 
of leadership in the home appliance in- 
dustry. Long a prominent factor in local 
and state politics, he also made his busi- 
ness influence felt in his activities in the 
Illinois Manufacturers’ Association. 


Arthur Franklin Knight, died May 
2, at Schenectady, N. Y. He was 71 years 
old. Born in Rutland, Vt., Mr. Knight 
went to Schenectady when a young man 
and entered the employ of the old Edison 
works, which later became the General 
Electric Co. He was an Edison pioneer. 
A golf enthusiast and designer of golf 
courses, Mr. Knight was also the inventor 
of the “Schenectady putter.” 


Henry Adams Morss, president, treas- 
urer and director of the Simplex Wire 
and Cable Co., died May 6 in Boston, 
Mass. He was 65 years old. Graduated 
from M. I. T. with a B. S. degree in elec- 
trical engineering in 1893, he entered 
the Morss & Whyte Co., wire-goods manu- 
facturers. He was vice-president and di- 
rector of the Hub Wire Cloth and Wire 
Co., a former treasurer of M. I. T., a 
member of the executive committee and a 
life member of the corporation. His 
widow, three sons, two daughters and a 
brother survive. 
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Model 705 
Sensitrol Relay 
Double Adjustable 

Contacts 





SERIAL 
NO. 400 





Model 705 
Sensitrol Relay 
Single Fixed Contact 
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OPERATE on values as low as 2 microamperes or 1 milli- 
volt ... directly from photo-cells, resistance thermometers 
or other generators of minute power. 


CONTACTS handle 50 milliamperes at voltages up to 110 
AC or DC. 


POSITIVE, magnetic contact prevents chattering and 
other contact troubles. 


FURNISHED with fixed or adjustable contacts. Manual or 


electrical reset. 


SCALE may be calibrated for current, voltage, tempera- 
ture, etc. 


COMPACT .. . measuring only 314” diameter . . . and 


inexpensive! 


WESTON Sensitrol Relays have found wide application 
throughout industry on control and measurement prob- 
lems requiring extreme sensitivity associated with pos- 
itive action, such as automatic scale feed control — 
turbidity control — precipitation control — temperature 
control — signal alarm systems, etc., etc. If you have any 
similar problem, WESTON engineers are qualified and 
anxious to assist in its solution. Write stating your prob- 
lem, or requesting the Sensitrol Bulletin . . . Weston 
Electrical Instrument Corporation, 582 Frelinghuysen 
Avenue, Newark, New Jersey. 
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W hat's New in Electrical Patents 


A complete listing of recent electrical pat- 
ents arranged for ready reference accord- 
ing to 21 product groups. The alphabet- 
ical list on the last page offers a guide to 
those corporate patentees connected with 
the preceding listing by product groups. 
Individuals, as patentees, are not included. 


(A) Generation 


A-1 (2,036,285) Brush Holder. 

A-2 (2,038,353) Generator Term- 
inal Shield. 

A-3 (2,038,380) Dynamo D.C. 
Generator. 

A-4 (2,038,553) High Tension 
Generator. 

A-5 (2,038,804) Piezo-Electric 
Crystal Holder. 

A-6 (2,038,954) Motor Genera- 
tor. 

A-7 (2,039,196) Brush Holder 
for Apparatus. 

A-8 (2,039,199) Regulating Air- 
Gap Between Stator and Rotor in 
Dynamo Machines. 


(B) Lines, Conductors, Insulators 


B-1 (2,036,225) Lightning Guard 
for Transmission Lines. 

_ B-2 (2,036,256) Fibrous Insula- 
tion. 

B-3 (2,036,274) 
Liquid. 

-4 (2,036,414) Grounding 
Shielding Tape at Terminal of In 
sulated Conductors. 

B-5 (2,036,425) Process of In- 
sulating Wire. 

B-6 (2,036,463) Deinsulator for 
Conductors. 

B-7 (2,036,792) Metal Clad Ap- 
paratus. 

B-8 (2,036,825) Molded Insulat- 
ing Parts. 

B-9 (2,037,543) Cable. 

B-10 (2,037,686) Insulating and 
Dielectric Compositions. 

B-11_ (2,037,900) Explosionproof 
Panel Board. 

B-12 (2,038,246) Asymmetrical 
Conducting Device. 

B-13 (2,038,367) Concrete Hav- 
ing Insulation Resistance. 

B-14 (2,038,377) Cable. 

B-15 (2,038,378) Insulation Ma- 
terial. 

B-16 (2,038,436) Ground Fitting 

B-17 (2,038,894) High Tension 
Cable. 

B-18 (2,038,934) 
Cable. 

B-19 (2,038,935) Cable. 

B-20 (2,039,025) Conductor. 


(C) Batteries 


C-1 (2,036,331) Storage Battery 
—- 

+2 (2,036,547) Battery Recon- 
ditioner. 

C-3 (2,038,060) Battery. 

C-4 (2,039,096) Molding Bat 
tery Containers. 


Insulating 


Multicore 


C-5 (Design 99,315) Combined 
charging, Testing Apparatus and 
Stock Stand. 


(D) Control and Regulator Units 


D-1 (2,036,219) Circuit Breaker. 

D-2 (2,036,250) Relay. 

D-3 (2,036,266) Automatic Re- 
set Circuit Breaker. 

D-4 (2,036,277) Sensitive Polar 
Relay. 

D-5 (2,036,284) Circuit Breaker 
for Network Protectors. 

D-6 (2,036,287) Valve. 

D-7 (2,036,295) Circuit Breaker. 

D-8 (2,036,305) Regulating 
Equipment. 

D-9 (2,036,368) Noninductive 
Resistance. 

’ D-10 (2,036,488) Voltage Stabil- 
izer. 

D-11 (2,036,628) Switch. 

D-12 (2,036,669) Electrolyte for 
Electrolytic Condensers. 

D-13 (2,036,676) Switch. 

D-14 (2,036,707) Current Recti- 
fying Device. 

D-15 (2,036,708) Controlling Ap- 
paratus. 

D-16 (2,036,736) Voltage Failure 
Protection Device. 

D-17 (2,036,786) Constant Cur- 
rent Transformer. 

D-18 (2,036,833) Tuning Con- 
denser Arrangement. 

D-19 (2,036,878) Forming 
Anodes of Electrolytic Condensers 
and Apparatus. 

D-20 (2,036,982) Inductor. 

D-21 (2,037,061) Variable Coil. 

D-22 (2,037,128) Compressor 
Control Structure. 

D-23 (2,037,535) Vacuum Ap- 
paratus. 

D-24 (2,037,570) High Speed 
Circuit Breaker 

D-25 (2,037, 572) Definite Time 
Relay. 

_D-26 (2,037,622) Timing De- 
vice. 

D-27 (2,037,662) Automatic Cut- 
out. 

D-28 (2,037,689) Thermal 
Switch. 

D-29 (2,037,848) Electrolytic 
Device. 

: D-30 (2,037,951) Fixed Resistor 
jnit. 

D-31 (2,038,098) Thermostatic 
Switch. 

D-32 (2,038,105) Thermostatic 
Overload Switch. 


D-33 (2,038,297) Inductive 
Windings. 
D-34 (2,038,376) Automatic 


Thermostatic Switch. 


“ESCO” 


Copies of patents mentioned may be 
obtained by sending 15 cents for each 
copy wanted to the Editor, ELECTRICAL 
MANUFACTURING, 
Avenue, New York City. Additional 
numbers, over five, are ten cents a copy. 
Those readers seeking a more specialized 
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D-35 (2,038,391) Time Switch. 

D-36 (2,038,616) Electrode. 

D-37 (2,038,656) Capacitor 
Mounting 

D-38 %2.038, 669) Time Delay 
Mercury Switch. 

D-39 (2,038,702) Ac. Switch. 

D-40 (2,038,960) For Producing 
Periodical Current Impulses. 

D-41 (2,038,963) Timing Mech- 
anism. 

D-42 (2,038,970) Circuit Breaker 


lug. 

D-43 (2,039,036) Circuit Inter- 
rupter. 

D-44 (2,039,154) Electrolytic 
Condenser. 

D-45 (2,039,194) Alarm Oper- 
ated Switch. 

D-46 (2,039,241) 


Thermally 
Controlled Switch. 


(E) Circuits, Systems, Apparatus 


E-1 (2,036,201) Laundry Wash- 
er Control. 

E-2 (2,036,243) Circuit Closer 
for Knitting Machines. 
E-3 (2,036,252) 

namic Apparatus. 
E-4 (2,036,268) Regulating Sys- 


em. 

E-5 (2,036,286) Light Control 
Device. 

E-6 (2,036,315) For Determining 
Surface Texture and Finish of 
Materials. 

E-7 (2,036,319) Oscillation. 

E-8 (2,036,332) Signal Distor- 
tion Indicator. 

E-9 (2,036,381) 
Equalizer. 

£-10 (2,036,399) Circuit Ap- 
paratus. 

E-11 (2,036,430) Braking Sys- 
tem. 

E-12 (2,036,434) Apparatus for 
Controlling Electrical Demand. 

E-13 (2,036,441) Winding Ma- 
chine. 

E-14 (2,036,444) Phase Indica- 


tor. 

E-15 (2,036,477) Electromag- 
netic Clutch. 

E-16 (2,036,495) Generator. 

E-17. (2,036,562) Ultra-Short 
Wave Oscillation Generator. 

E-18 (2,036,629) Elevator Sys- 
tem. 

E-19 (2,036,712) Switching. 

E-20 (2,036,719) For the Gen- 
eration of Relaxation Waves. 

E-21 (2,036,752) Producing Ar- 
tificial Structures. 

E-22 (2,036,783) Circuit-Control. 

E-23 (2,036,806) Device for 
Cleaning Strand Material. 


Electro-Dy- 


Impedance 


service for 
subjects are invited to state their require- 
ments. ELECTRICAL MANUFACTUR- 
ING is able to offer a supplementary 
and individualized coverage of this 
nature at @ cost depending upon the 
service rendered. Address the Editor. 


the coverage of patent 


_ E-24 (2,036,843) Valve Convert- 
ing. 
: ‘E-25 (2,036,844) Valve Convert- 


ing. 
E-26 (2,036,868) Temperature 
Control. ; 
E-27 (2,036,869) Transmission 
of Light Variations by Frequency 
Variations, 
E-28 (2,036,983) Synchronizer. 
E-29 (2,037,002) rinding Ma- 


chine. 7 

E-30 (2,037,082) Regulating Sys- 
tem. 

E-31 (2,037,086) Automatic Web 


uide. i 
E-32 (2,037,107) Transmission 
Gain Control. 

E-33 (2,037,125) Pressure Con- 


trol. ; 

E-34 (2,037,129) Electric Gas 
un. 

E-35 (2,037,148) Electric Gas 


Lighter. : 

E. 36 (2,037,150) Error Indicator 
for Open- Wire Circuits. 

aw (2,037,155) Control Struc- 


tu 
£38 (2,037,158) _——S for 
pen of Inert 2 Contain- 


i 
ni39 39 * (2,037,166) Electrooptical 
System. ; 
E-40 (2,037,167) Electrooptical 
System. 
E-41 (2,037,171) Wave Filter. 
E-42 Je 037 ,183) Carrier Line 
Power pply. 
E-43 os O87, 5191) Registering De- 
vice. 
E-44 (2,037,363) Fuel Valve and 
Damper Control for Furnaces. 
E-45 (2,037,472) Switching Sys- 


tem 

E-46 (2,037,567) Electron Dis- 
charge Device Control. 

E- i (2,037,571) Control of 
Plugg 

E 48 2; 037,590) Light Translat- 


1m, 

é. 49 (2,037,614) Band Pass Am- 
plifier Coupling. 

E-50 (2, 037 ,688) 
Driak Vending ‘Machine. 

E-51 (2,037,696) Frequency Reg- 
ulator 

E52 (2,037,743) Crystal Oscil- 


ator. 
E-53 (2,037,767) Heat Regula- 


tor. 

E-54 (2,037,799) Ultrahigh Fre- 
quency Device. 

E-55 (2,037,837) Mercury Vapor 
Rectifier 

E-56 (2, 037,847) Synchronizer. 

E-57 (2,037,977) High Fre- 
quency Oscillation. 

E-58 (2,038,067) Control. 


Automatic 


HIGH CYCLE MOTORS 
AND FREQUENCY CHANGING SETS 


HIGH SPEED MOTORS up to 15,000 RPM in rugged, squirrel cage construction with no brushes or 
commutators to wear. 


Constant or adjustable speed with variable frequency supply. 


FREQUENCY CHANGERS with constant or variable high frequency output up to 10,000 cycles. 
Compact, directly connected units with ball bearings. 
For operation from D. C. or any commercial A. C. frequency. 


THE ILLUSTRATION is of a high cycle motor driving a centrifugal atomizer. 


SEND FOR DATA SHEET DS-20 and complete information. 


ELECTRIC SPECIALTY CO., STAMFORD, CONN. 
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Let’s test the 
next one 


ND that’s the way engineers like 
to see production go through- 
no delays or excessive costs due to 
faulty materials. Particularly at this 
time when industry is accelerating at 
a rapid pace. 

Motors, generators, all kinds of 
power equipment are in demand— 
and in a hurry. That’s why such 
material as Magnet Wire must be 
right in the first place. And for that 
very reason so many manufacturers 
are specifying Magnet Wire made by 
the American Steel & Wire Company. 

Whether you need Magnet Wire 
for radios, armature and field coils, 
small transformers, auto ignition, 
control apparatus, solenoids or any 
other product, you can be sure that 
we have the proper type and size. 


MAGNET WIRE 


AMERICAN STEEL & WIRE COMPANY 
208 S. La Salle Street, Chicago 7 Empire State Building, New York 


Columbia Steel Company, San Francisco, Pacific J United States Steel Products Company, New 
Coast Distributors York, Export Distributors 


JUNE, 1936 
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E-59 (2,038,082) For Changing 
Speed and Direction of Rotation. 
E-60 (2,038,186) Apparatus. 

E-61 (2,038,187) Apparatus. 

E-62 (2,038,204) Feeding Means 
for Round Bars. 

E-63 (2,038,240) Transmission. 

E-64 sg my bs Synchronism 
Correction for Multiplex. 

E-65 (2,038,384) Diesel Power 
System. 

E-66 (2,038,479) 
High Voltage Supply. 

E67 (2,038,495) fasect Trap. 

E-68 (2,038,499) Signaling Sys- 


em. 

7 (2,038,505) Rectifier Con- 
trol. 

E-70 (2,038,570) 
Changing. 
E-71 (2,038,578) Air Condition- 


ing. ? sil 
E-72 (2,038,579) Air Condition- 


ing. 

E-73 (2,038,619) Multiple-Oper- 
ated Emergency Valve. 

E-74 (2,038,675) Multistage Fire 
Control. 

E-75 (2,038,683) Pulsating Dc. 
Generator. 

E-76 (2,038,879) Reduction of 
Interference in Thermionic Valve 
Circuits. 

E-77 (2,038,881) Flexible Shaft- 


ng. 

E-78 (2,038,997) Galvanic Tail 
Torpedo. 

E-79 (2,039,016) Selective Tube. 
E-80 (2,039,027) Valve Cir- 
cuits. 

E-81 (2,039,028) Apparatus. 
E-82 (2,039,034) Conversion 
System. 
E-83 (2,039,043) Regulating Sys- 


tem. 

E-84 (2,039,044) Regulating Sys- 
tem. 

E-85 (2,039,057) Valve Circuits. 

E-86 (2,039,073) Elevator Signal 
and Control. 

E-87 (2,039,089) 
Valve. 

E-88 (2,039,113) Amplifier Cir- 
cuits, 

E-89 (2,039,118) Tilting Oscilla- 
tion Generator. 

E-90 (2,039,119) Tilting Ap- 
paratus. 

E-91 (2,039,155) Remote Con- 
trol. 

E-92 (2,039,160) High Fre- 
quency Fluid Cooled Thermionic 
Valve. 

E-93 (2,039,202) Network. 

E-94 (Reissue 19,943) Com- 
bined Rectifier and Amplifier Cir- 
cuit. 


Dehydrator 


t 


Frequency 


i 


Unloader 


(F) Testing, Measuring and In- 
struments 


F-1 (2,036,193) Measuring Earth 
Resistances. 

F-2 (2,036,270) Initiating Ele- 
ment for Automatic Oscillographs. 

F-3 (2,036,283) Demand Limit- 
ing Meter Mechanism. 

F-4 (2,036,298) Contact-Making 
Demand Meter. 

F-5 (2,036,432) For Determin- 
ing Critical Temperatures. 

F-6 (2,036,458) Telemetric De- 
vice. 

F-7 (2,036,811) Damping Ar- 
rangement for Deflecting Instru- 
ments. 

F-8 (2,036,958) For Measuring 
Power Factor. 


DUCTILE 


F-9 (2,037,030) Navigation In- 
strument. 

F-10 (2,037,044) For Measuring 
the Evenness of Materials. 

F-11 (2,037,161) For Optical 
Calibration of Timepieces. 

F-12 (2,037,190) Admission 
Counter. 

_F-13 (2,037,191) Registering De- 
vice. 

F-14 (2,037,306) For Logging a 
Well. 

F-15 (2,037,447) Multiple Rate 


F-16 (2,037,632) Meter Test 


F-17 (2,037,879) Liquid Level 
Indicator. 

F-18 (2,037,925) For Measuring 
Radiations. 

F-19 (2,038,021) Vibration Re- 
cording Instrument. 

F-20 (2,038,046) For Ac. In- 
vestigation of Uncased Drill Holes. 

F-21 (2,038,277) Meter. 

F-22 (2,038,383) Symmetrical 
Component Measuring Instrument. 

F-23 (2,038,465) Temperature 
Measuring and Recording. 

F-24 (2,038,787) Earth Inductor 
Compass. 

F-25 (2,039,083) Light Measur- 
ing Instrument. 

F-26 (2,039,267) Meter. 


(G) Electronics, Tubes 
G-1 (2,036,189) Vapor Conver- 


ter. 

G-2 (2,036,227) Resistor in Ig- 
niter Circuits. 

G-3 (2,036,275) Optical. 

G-4 (2,036,307) Discharge De- 
vice Control. 

G-5 (2,036,347) Tube Checker. 

G-6 (2,036,384) Vacuum Tube 
Socket. 

= (2,036,457) 
Cell. 

G-8 (2,036,532) Cathode-Ray-Os- 
cillograph. 

G-9 (2,036,579) Electrode for 
Electron Discharge Devices. 

G-10 (2,036,600) Device. 

G-11 (2,036,605) Cathode Struc- 
ture for Discharge Devices. 

G-12 (2,036,652) Lead-In Bush- 


ing. 

G-13 (2,036,696) Electron Dis- 
charge Device. 

G-14 (2,036,709) Shield. 

G-15 (2,037,075) Phototube. 

G-16 (2,037,168) Tube Con- 
struction and Circuit. 

G-17 (2,037,202) Variable Vac- 
uum Tube Resistor. 

G-18 (2,037,217) Cathode. 

G-19 (2,037,231) Shielded Elec- 
trode Tube. 

G-20 (2,037,352) Electronic Vac- 
uum Tube. 

G-21 (2,037,357) Ultra Short 
Wave Tube. 

G-22 (2,037,396) Electron Dis- 
charge Apparatus. 

G-23 (2,037,533) Grid Structure 
for Vapor Devices. 

G-24 (2,038,061) Braun Tube. 

G-25 (2,038,341) Electron Dis- 
charge. 

G-26 (2,038,360) 
Tube. 

G-27 (2,038,397) Glow Dis- 
charge Tube. 

G-28 (2,038,454) Container for 
Fragile Articles. 

G-29 (2,038,513) Tube Base and 
Socket. 


Photoelectric 


Discharge 


G-30 (2,038,738) Electron Dis- 
charge Tube. 

G-31 (2,038,862) Cable Plug and 
Latch Holding the Adapter. 

G-32 (2,038,926) Electrode Sup- 
porting Structure. 

G-33 (2,038,927) Vapor Filled 
Thermionic Tube. 

_G-34 (2,039,100) Discharge De- 
vice. 

G-35 (2,039,101) Discharge De- 
vice and Control. 

G-36 (2,039,102) Control Sys- 
tem for Gaseous Discharge De- 
vices. 

G-37 -(2,039,132) Braun Tube. 

G-38 (2,039,134) Phototube. 

G-39 (2,039,139) Circuit for In- 
directly Heated Vacuum Tubes. 


(H) Radio, Television, Wireless 


H-1 (2,036,187) Radio. 

H-2 (2,036,203) Antenna and 
Lead-In Device. 

H-3 (2,036,343) 
Circuit. 

H-4 (2,036,383) Frequency Con- 
trol Distribution. 

H-5 (2,036,456) Variable An- 
tenna. 

H-6 (2,036,690) Superregenera- 
tive Receiver. 

H-7 (2,036,948) Remote Control 
for Radio. 

H-8 (2,036,999) Wireless Re- 
ceiving. 

H-9 (2,037,035) Television Syn- 
chronization Apparatus. 

H-10 (2,037,154) Radio Re- 
ceiver. 

H-11 (2,037,159) Wave Range 
Changing Over Device for Radio 
Receiver. 

H-12 (2,037,160) Radio Fre- 
quency Oscillator. 

H-13 (2,037,267) Power Supply 
Network for Thermionic Tubes. 

H-14 (2,037,383) Remote-Control 
Device. 

H-15 (2,037,445) Radio Receiver. 

H-16 (2,037,456) Automatic Vol- 
ume Control. 

H-17 (2,037,471) Electrooptical 
System. 

H-18 (2,037,485) Radio Receiv- 


ing. 

H-19 (2,037,498) Variable Radio 
Frequency Selectivity Control. 

H-20 (2,037,577) Television Ap- 
paratus. 

H-21 (2,037,659) 
Circuits. 

H-22 (2,037,711) Apparatus for 
Television. 

H-23 (2,037,754) Superhetero- 
dyne Receiver. 

H-24 (2,037,756) 
System. 

H-25 (2,037,785) Volume Con- 
trol System for Radio Receiver. 

H-26 (2,037,804) Magnetron 
Type Oscillator. 

H-27 (2,037,865) Diversity Re- 
ception. 

H-28 (2,037,883) Multiple-Band 
Radio Receiver. 

H-29 (2,037,897) High Fre- 
quency Oscillator. 

H-30 (2,037,946) Radio Re- 
ceiver. 

H-31 (2,038,054) Indicator. 

H-32 (2,038,110) Amplifier 
Overload Indicator. 

H-33 (2,038,236) Radio Re- 
ceiver. 

H-34 (2,038,241) Selector Con- 
trol Unit. 


Transmission 


Interlocking 


Modulation 





H-35 (2,038,257) Tuning Mech- 
anism for Radio Receiving. 

H-36 (2,038,281) Radio. 

H-37 (2,038,285) Parallel Push- 
Pull Converter Circuits. 

H-38 (2,038,294) Cou "7. 

H-39 (2,038,321) Radio Tuning 
Device. 

H-40 (2,038,322) Radio Tuning 
Device. 

H-41 (2,038,323) Radio Tuning 
Device. 

H-42 (2,038,332) Noise Sup- 
pressor for Radio Receivers. 

H-43 (2,038,358) Superhetero- 
dyne Receiver. 

H-44 (2,038,359) Superhetero- 
dyne Receiver. 

H-45 (2,038,526) Transmitter. 

H-46 (2,038,539) Antenna. 

H-47 (2,038,730) Radio. 

H-48 (2,038,796) Dial Arrange- 
ment for Broadcast Receivers. 

H-49 (2,038,872) Selective Radio. 

H-50 (2,038,873) Position De- 
termining Apparatus. 

H-51 (2,038,918) Wireless Re- 
ceiver. 
, H-52 (2,038,938) Antenna Coup- 


ing. 

H-53 (2,038,955) Radio Receiv- 
ing Circuit. 

H-54 (2,038,973) 
System. 

H-55 (2,038,995) Audio Fre- 
quency Regenerator. 

H-56 (2,039,104) Acoustic Time 
Delay. 

H-57 (2,039,107) Radio Re- 
ceiver. 

H-58 (2,039,123) Key Operated 
Control for Radio Receiver. 
H-59 (2,039,136) Wave Signal- 


g. 
H-60 (2,039,156) 
Valve. 

H-61 (Reissue 19,945) Radio 
Apparatus. 

-62 (Design 99,334) Radio Re- 

ceiver Cabinet. 

H-63 (Design 99,388) Radio 
Cabinet. 

H-64 (Design 99,417) Radio Re- 
ceiver Cabinet. 


Conducting 


in 
Thermionic 


(1) Motive Power, Magnets 


I-1 (2,036,264) Motor Control. 

I-2 (2,036,486) Motor Control. 

I-3 (2,036,819) Double-Voltage 
Split-Phase Motor. 

I-4 (2,037,532) Induction Motor 
Secondary. 

I-5 (2,037,606) Motor. 

I-6 (2,037,735) Motor and Brake 
Therefor. 

I-7 (2,037,844) Solenoid Valve. 

I-8 (2,038,059) Instrument for 
Transmitting Angular Movement. 

I-9 (2,038,076) Control for 
Motor Operated Apparatus. 

I-10 (2,038,131) Lubricating 
System for Compressors. 

I-11 (2,038,289) Solenoid Stop 
Valve. 

I-12 (2,038,396) Non-Self-Start- 
ing Synchronous Motor. 

I-13 (2,038,446) Motor. 

I-14 (2,038,751) Driving Mech- 
anism. 

I-15 (2,039,050) Polyphase Ac. 
Motor. 

I-16 (2,039,146) Machine Tool. 


(J) Lighting, Lamps, Fixtures 


J-1 (2,036,567) Universally Ad- 
justable Lamp. 


KANTHAL boncer tire 


Kanthal D is indicated where greater re- 


Here illustrated are two sections of 
Kanthal Wire coiled on mandrils and 


stretched when cold. 
query, “Is Kanthal ductile.” 


It answers the 


Send for sample and make your own test. 


$2 


sistance and longer life is desired than is 
available with nickel chromium alloys. 

Kanthal A and A-1 have safe operating 
temperatures 300° to 400° higher than 
nickel chromium. Kanthal wire is drawn 
exclusively in the United States in our 
own Wire Mills at Southport, Conn. 
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“ELEPHANT BRAND” Phosphor 
Bronze possesses great elasticity, 
toughness, strength and resistance 
to corrosion and crystallization, 
hence its unusual adaptability as a 
superior wire metal. 


We manufacture Phosphor Bronze 
Tinned Binding Wire, Flat Rolled 


Spring Wire, Square Wire, Half 
Round Wire, Straightened Wire 
and Telegraph and Telephone Wire. 
Special Temper wire to order. Also 
wire rope. Brown and Sharpe’s 
Gauge the standard. 


For further information, write for 
literature. 


THE PHOSPHOR BRONZE SMELTING CO. 


2200 Washington Avenue 


JUNE, 1936 


Philadelphia, Pa. 

















J-2 (2,036,655) Christmas Tree 
Lamp Socket Holder. 
J-3 (2,037,099) 
Lamp. 

J- ‘ (2,037,101) Flash Lamp. 

a (2,037, 387) Gaseous Dis- 
ch ye Device. 

J-6 2,037,435) Adjustable Lamp 
Stanc . 
J-7 (2,038,049) Low Voltage 
Gas Arc Lamp. 

J-8 (2,038,459) Mirror. 

J-9 (2,038,501) Lamp Shade 
Support. 

J-10 (2,038,784) Color Wave 
Projection Apparatus. 

J-11 (2,038,815) Lamp Bowl Re- 
tainer 

J-12 (2,038,817) Lighting Fix- 
ture 

J-13 (2,038,825) Glow Discharge 
tube. 

J-14 (2,039,193) Photographic 
Apparatus, 

J-15 (2,039,214) Instrument for 
Obtaining Stroboscopic Effects 

J-16 (Design 99,187) Fixture. 

17 (Design 99,235) Lamp. 

J-18 (Design 99,266) Head for 
Lamps. 

J-19 (Design 99,298) Lighting 
Fixture. 

J-20 (Design 99,316) Flashlight 
Casing. 
ars (Design 99,336) Flashlight 

ead. 

J-22 (Design 99,390) Base for a 
Lamp. 

J-23 (Design 


Illuminating 


(K) Heating, Refrigeration 


K-1 (2,036,183) Oven. 

K-2 (2,036,217) Ice Cream 
Freezer. 

K-3 (2,036,755) Refrigerating 
Apparatus. 

K-4 (2,036,756) Refrigerating 
Apparatus. 

K-5 (2,036,788) Heating Unit. 

K-6 (2,036,815) Water Heater. 

K-7 (2,036,979) Refrigeration 
Apparatus. 

K-8 (2,037,375) 
Heater Shells. 

K-9 (2,037,993) Heater and Cir- 
culator for Thermostatic Baths. 

K-10 (2,038,434) Refrigerator. 

K-11 (2,038,476) Water Heater. 

K-12 (2,038,599) Carrying Out 
Catalytic Reactions. 

K-13 (2,039,030) Water Heating 
System 


(L) Household and Portable 
Appliances 


L-1 (2,036,210) Toaster. 

L-2 (2,036,478) Guard for Motor 
Driven Fans. 

L3 (2,036,504) Flatiron. 

L-4 (2,036,523) Combination 
Cooker. 

L-5 (2,036,597) Combined Fan 
and Heater. 

L-6 (2,036,694) Vacuum Cleaner. 

L-7 (2,036,785) Alarm Saving 
Clock. 

L-8 (2,036,826) Toaster. 

L-9 (2,036,831) Illuminating for 
Clock Dials. 

L-10 (2,036,917) Timepiece. 

L-11 (2,036,933) Nonboiling Au- 
tomatic Coffee Maker. 

L-12 (2,037,045) Smoker’s Out- 
hit. 

L-13 (2,037,152) Liquid Agita- 
tor. 


Tempering 


L-14 (2,037,250) Fan. 

L-15 (2,037,324) Device for 
Winding up Flexible Cords. 

L-16 (2,037,395) Multistage Fan. 

L-17 (2,037,479) Drop Cabinet. 

L-18 (2,037,557) Vacuum Clean- 
er. 

L-19 (2,037,568) Washing Ma- 
chine. 

L-20 (2,037,648) Vacuum Sweep- 
er. 

L-21 (2,037,668) Cable Releasing 
Device. 

L-22 (2,037,880) Fan. 

L-23 (2,037,887) Corrective De- 
vice for Secondary Clocks. 

24 (2,037,890) Household Ap 
pliance. 

L-25 (2,038,028) Toasting Ap- 
paratus. 


L-26 (2,038,256) Household 
Mixer. 

L-27 (2,038,299) Oil-Chamber 
for Clocks. 


L-28 (2,038,422) Bench Drill 
Stand. 

L-29 (2,038,555) Paint Remov- 
ing Element. 

L-30 (2,038,697) Manually Oper- 
ated Tool. 

L-31 (2,038,719) Insect Electro- 
cuting Device. 

L-32 (2,038,772) Blasting 
Charge. 

L-33 (2,039,084) Clock Appa- 
ratus. 

L-34 (2,039,150) Razor Blade 
Sharpener. 

L-35 (2,039,218) Cooking Ma- 
chine. 

L-36 (2,039,222) Sadiron Shell 
and Rest Construction. 

L-37 (Reissue 19,925) Driving 
Mechanism for Combined Washers 
and Driers. 

L-38 (Design 99,287) Casing for 
a Toaster. 

L-39 (Design 99,288) Vibrator. 

L-40 (Design 99,381) Refrigera- 
tor. 


(M) Business Machines 


M-1 (2,036,659) Power Attach- 
ment for Typewriters. 

M-2 (2,036,685) Tabulating Ma- 
chine. 

M-3 (2,037,605) Sorting Ma- 
chine for Punched Cards. 

M-4 (2,037,705) Directory. 


(N) Automotive Equipment 


N-1 (2,036,435) Auxiliary Driv- 
ing Light. 

N-2 (2,036,516) Automatic Gen- 
erator Regulator. 

N-3 (2,036,956) Directional Siz- 
nal and Taillight for Motor Ve 
hicles. 

N-4 (2,037,016) Indicating Sys- 
tem for Pneumatic Tires. 

N-5 (2,037,027) Lighter. 

N-6 (2,037,058) Motor Vehicle. 

N-7 (2, 037, 059) Internal Com- 
wustion Engine. 

8 (2,037,083) Magneto Mount- 
ing. 

N -9 (2,037,118) Automobile Gen- 
erator Regulator. 

N-10 (2,037,123) Signal for Ve- 
hicles. 

N-11 (2,037,239) Spark Plug. 

N-12 (2,037,779) Safety Device 
for Motor Vehicles. 

N-13 (2,037,826) Headlight and 
Horn Construction. 

N-14 (2,037,851) Spark Plug. 


R. 15 (2,037,863) Lighting Sys- 
1 for Automobile Vehicles. 

“'N- 16 (2,037,882) Cigar Lighter. 

N-17 (2 037 3917) Automatic 
Choke Control. 

N-18 (2,038,042) Spark Plug. 

N-19 (2,038,191) Engine Stazt- 
ing Mechanism. 

N-20 (2,038,195) System for Ve- 
hicles. 

N-21 (2,038,456) Direction Indi- 
cator Switch. 

N-22 (2,038,552) Starting De 
vice for Automotive Vehicles. 

N-23 (2,038,882) Sparking Plug 
for Internal Combustion Engines. 

N-24 (2,038,946) Revolution 
Counter. 

N-25 (2,039,230) Illumination 
Control Device. 

N-26 (2,039,252) Dirigible 
Headlights for Automobiles. 

N-27 (2,039,253) Dirigible Head- 
lights for Automobiles. 

N-28 (Reissue 19,920) Connect- 
er. 

N-29 (Reissue 19,937) Engine 
Ignition. 

N-30 (Design 99,286) Design for 
a Headlight. 

N-31 (Design 99,408) Light In- 
dicator for Headlights. 


(O) Railway 


O-1 (2,036,265) 
System. 

O-2 (2,036,803) Motor Genera- 
tor Locomotive. 

O-3 (2,036,814) Rail Inspection 
Apparatus. 

O-4 (2,036,829) Rail Flaw De- 
tector. 

O-5 (2,036,856) Rail Flaw De- 
tector. 

0-6 (2,036,857) Rail Flaw De- 
tector. 

O-7 (2,037,256) Railway Signal- 
ing. 

O-8 (2,037,713) Air Cooling for 
Vehicles. 

O-9 (2,037,875) Train Dispatch- 
ing for Railroads. 

O-10 (2,037,905) Trolley Guide 

_ (2,038,056) Remote Con- 
trol, 

QO-12 (2,038,093) Control Device 
for Railway Traffic Controlling 
Systems. 

O-13 (2,038,094) Railway Sig- 
naling. 

O-14 (2,038,112) Railway Car 
Retarder Control. 

O-15 (2,038,117) Light Signal 
Mounting. 

0-16 (2,038,128) Centralized 
Traffic Controlling System. 


Distribution 


0-17 _(2,038,184) Compressor 
Control Device. 
O-18 (2,038,185) Compressor 


Governor. 

O-19 (2,038,203) Connector. 

0-20 Sa ose eas} Rail Bond. 

O-21 (2,038,463) Railway Traf- 
fic Controlling System. 

O-22 (2,038,482) Snubbing. 

O-23 (2,038,503) Approach Lock- 
ing for Railways. 

0-24 (2,038,504) Signaling Sys- 
tem for Railroads. 

0-25 (2,038,635) Apparatus for 
Railway Train and Signaling. 

0-26 (2,038,732) Monorail Sys- 
tem. 

0-27 (2,038,824) Trolley Rivet. 

0-28 (2,039,038) Control. 

0-29 (2,039,186) Hydraulic Ser- 
vomotor for Train Controllers. 


O-30 (2,039,240) Air Cooling for 
Vehicles. 


(P) Signaling, Signs, Advertising 


P-1 (2,036,330) Transmitter for 
Signal. 

P-2 (2,036,388) Fire Alarm 
Switch. 

P-3 (2,036,616) Lighting Device. 

P-4 (2,037,041) Illuminated Sign. 

P-5 (2,037,146) Traffic Signal 
Switch. 

P-6 (2,037,399) Protective Sys- 
tem. 

P-7 (2,037,460) Motion Device. 

P-8 (2,037,565) Control. 

P-9 (2,037,584) Automatic Fire 
Alarm Fuse-Bulb. 

P-10 (2,037,650) Light Si nal. 

P-11 (2,037,651) Three-Posi- 
tional Mechanical Movement. 

ae (2,037,671) Foul Line Sig- 
na 

P-13 (2,038,410) Wall Bed Ac- 
tuating Mechanism. 

P-14 (2,038,506) Ground Light. 

P-15 (2,038,625) Theft Alarm 
for Attache Cases. 

P-16 (2,038,686) 
Clock. 

P-17 (2,038,878) Alarm Device. 

-P-18 — (2,038,978) Changeable 
Sign and Letters. 

P-19 (Reissue 19,922) Stock 
Enclosure and System of Charging 
Same. 

P-20 (Design 99,269) Design for 
Illuminated Crucifix. 

P-21 (Design 99,488) Traffic Sig- 
nal Casing. 


Reminder 


(Q) Recording, Reproduction 


Q-1 (2,036,306) Change-Over 
Control of Moving Picture Ap- 
paratus. 

Q-2 (2,036,497) Nickel Alloy of 
Low Gas Content. 

Q-3 (2,036,499) Optical Printing 
Machine for Reticula ted Films. 

O-4 (2,036,554) Sound Record. 

0-5 (2,036,682) Photographic 
Printing Device. 

Q-6 (2,036,918) Cinematograph. 

QO-7 (2,037,014) Optical System. 

Q-8 (2,037,258) Radio Amplifier 
and Phonograph Reproduction. 

Q-9 (2,037,452) Slippage Com- 
pensator for Sound Units. 

Q-10 (2,037,454) Film Framing 
Device. 

Q-11 (2,037,739) Recording and 
Reproducing Sound. 

Q-12 (2,037,963) 
Slide Projector. 

. (2,037,972) Cinematograph 

J-14 (2,038,430) Photographic 
Printing Apparatus. 

Q-15 (2,038,486) Electromechan- 
ical Recording of Currents. 

Q-16 (2,038,520) Portable Mo- 
tion Picture Projector. 

Q-17 (2,038,909) Machine for 
Projecting Kaleidoscopic Designs. 

-18 (2,038,996) Sound Syn- 
chronizing System. 

Q-19 (2,038,999) Noiseless Sound 
Reproducing System. 

6:20 (2,039,182) Reproducing 
System. 

Q-21 (Design 99,277) Phono- 
graph Cabinet. 


(R) Processing, Plating, Welding 


R-1 (2,036,224) Welding Ap- 
paratus. 


Automatic 


Pioneer Molders to the 


Electrical 


QUICK SERVICE 
Covering complete line of COLD MOLDED high heat resisting insulation 


PHENOLICS 


UREAS 


Industry 


CELLULOSE ACETATE 


American Insulator Corporation, seu fedom, pa 
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ee 
STEEL 


RYERSON 


For Immediate Shipment 


a:C”:Ce Large and Complete Stocks of All Steel and Allied 
The Ohio Electric oe) eid Products. Draw on the Ryerson Plant nearest you. 


: ; Alloy Steels Flat Wire Plates, Sheets 
Mfg. Co. Tool Steels Mechanical Tubing 
Stainless Steel Structurals 
5905 MAURICE AVENUE — Hot Rolled Bas 
lot Ro 
CLEVELAND, OHIO : Strip Steel Hoops and Bands 


WRITE FOR STOCK LIST 


JoserH 1. Ryerson & Son. Inc. 


Chicago, Milwaukee, St. Louis, Cincinnati, Detroit, Cleveland, Boston, Buffalo, 
Philadelphia, Jersey City 


We offer a comprehensive line of electrical 


control apparatus of proved dependability Modern research RT dis- 
for adaptation to your products or for use 


i our production processes. Autelco 
cntied dita include: covered and perfected 


RELAYS: Quick and delayed action types, many new uses for wool 
for A. C. and D. C. circuits, any voltage, 

any contact combination. felt as developed by 
STEPPING SWITCHES: Electro-magnetic : 
multi-contact switches, for automatic selec- a 3 Ley ey Tae of t a ais 
tion of electrical circuits. . A , 

SWITCHING KEYS: A vatiety of locking ahead aid lity” ali 
or. oo! a mies. Send for a free copy 


Also cords, plugs, jacks, signal lamps, of this book. 
sockets, counters, etc. Write for complete 
illustrated catalogs. 


MC Tama e eR CT ey 


1019 WEST VAN BUREN STREET CHICAGO 


| Dept. E Mi) 


THE O htn CO.,INC. 210 soutn st, Poston 
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36,233) Control System 


R-2 
for hae *Weldine , 
R-3 (2,036 323) Box Collecting 
Electrode for Precipitations. 
R-4 (2,036,880) Welding Method. 
R-5 (2,036,896) Welding Sys- 
tem. 
R-6 (2,036,899) Apparatus and 


Process for Treating Gaseous 


Fluid. 
R-7 (2,036,945) Production of 
cee Pictures on Paper, Films, 


“R-8 (2,036,949) Electrode Sys- 
tem for Producing Solutions of 
Metals. 

R-9 (2,037,040) Spot Welding 


un. 

R-10 (2,037,596) Welding Elec- 
trode. 

R-11 (2,037,604) Metal Gather- 
ing Machine. 

R-12 (2,037,633) For Cleaning 
Stainless Steel. 

R-13 (2,037,712) Process of Ef- 
fecting Chemical Reactions. 

R-14 (2,038,178) Arc Welding. 

R-15 (2,038,390) Resistance 
Welding Electrode. 

R-16 (2,038,415) Manufacture of 
Safety Razor Blades. 

R-17 (2,038,548) Coating Metal. 

R-18 (2,038,549) Coating Metal. 

R-19 (2,038,550) Electroplating 
Cadmium on Cadmium-Zinc Alloys. 

R-20 (2,038,551) nee aene 
Zinc on Cadmium ane Alloys. 

R-21 (2,039,067) a, 
mony or Copper-Bismuth Coated 
Ferrous Metals. 

R-22 (2,039,094) Precipitation 
Apparatus. 

R-23 (2,039,167) Welding Elec- 
trode. 

R-24 (Design 99,325) Design for 
a Spot Welder. 


(S) ‘Health, and Hygiene 


S-1 (2,037,695) Frequency Reg- 
ulator. 

S-2 (2,037,924) X-Ray Intensity 
Meter. 

S-3 (2,037,956) Manipulator. 

S-4 (2,037,998) Hair Dryer. 

S-5_ (2,038,275) Pad for Apply- 
ing Heat. 

S-6 (2,038,393) Electrodic En- 
doscopic Instrument. 

S-7 (2,038,514) For Projecting 
Light. 

S-8 (2,038,911) Dental Light. 

S-9 (Design 99,343) Illuminator 
for X-Ray Films. 


(T) Toys, Amusement Devices 


T-1 (2,036,312) Toy Railroad 
Track and Wire Terminals. 

T-2 (2,036,328) Toy. 

T-3 (2,037,064) Game. 

T-4 (2,038,308) Train Control 
for Toy Trains. 

T-5 (2,038,854) Control Unit 
for Game Devices. 

T-6 (2,039,055) Toy Vehicle. 


(U) Switches, Fuses, 


iring Devices 


U-1 (2,036,223) For Indicating 
Blowing of High-T Tension Fuses. 
U-2 (2,036,314) Switch. 
U-3 (2, 036,366) Connector Plug. 
s 7 (2 ,036 ,519) Outlet Recep- 
acle 


U-5 (2,036,561) Insulated Wire 
Connector. 


¥ 


U-6 (2,036,759) Contact Pin. 

U-7 (2,036,800) Circuit Inter- 
rupter. 

U-8 (2,037,026) Vaporproof 
Mounting for Receptacles. 

U-9 (2,037,062) Condition Indi- 
cating for Fuses. 

U-10 (2,037,066) Connector. 

U-11 (2,037,120) Socket for 
Plug Fuses. 

U-12 (2,037,122) Attaching for 
Metal Parts and Insulating Mate- 
rials. 

U-13 (2,037,368) Wiring Device. 

U-14 (2,037,418) Circuit Break- 
er. 

U-15 (2,037,446) Make-and- 
Break Contact. 

U-16 (2,037,526) Circuit Maker 
and Breaker. 

U-17 (2,037,544) Circuit Breaker 
Contact. 

U-18 (2,037,562) Plug. 

U-19 (2,037,620) Binding Post. 

U-20 (2,037,630) Pliable Fitting. 

U-21 (2,037,653) Socket for Cove 
Silvay Lamps. 

U-22 (2,037,730) Switch. 

U-23 (2,037,780) Door Actuat- 
ing Apparatus. 

U-24 (2,037,907) Plug and 
Socket Coupling. 

U-25 (2,038,075) Transformer 
and Power Distribution. 

U-26 (2,038,107) Connection for 
Bus Bars. 

U-27 (2,038,270) Mounting 
Socket for Elongated Incandescent 
Lamps. 

U-28 (2,038,290) Fixture. 

U-29 (2,038,291) Junction Box. 

U-30 (2,038,292) Junction Box. 

U-31 (2,038,405) Switch. 

U-32 (2,038,507) Arc Extin- 


suishing. 

U-33 (2,038,779) Switch Inter- 
locking. 

U-34 (2,038,816) Appliance 
Plug. 


U-35 (2,038,902) Switch. 

U-36 (2,039,054) Oil Circuit 
Breaker Contact. 

U-37 (2,039,059) Circuit Break- 
er. 

U-38 (2,039,071) Power Switch. 

U-39 (2,039,080) Circuit Inter- 
rupter. 

-40 (2,039,117) Slow Break 

Switch. 


(V) Musical Instruments 


V-1 (2,036,691) Electromusical 
Instrument. 

V-2 (2,036,892) Art of Produc- 
ing Musical Sounds. 

V-3 (2,038,945) Volume Control 
for Musical Instruments. 

V-4 (2,039,201) For Production 
of Musical Sounds. 


(W) Telephony 


1 (2,036,235) Broadcast Chan- 

nel Group Selector. 

W-2 (2,036,236) Channel Relay 
Connecting and Interlocking. 

W-3 (2,036,316) Telephone. 

W-4 (2,036,350) For Multiple 
Transmission and Reception. 

W-5 (2,036,420) Signal Appar- 
atus. 

W-6 (2,036,447) Light Regulat- 


ng. 

W-7 (2,036,865) Coupling Cir- 
cuit. 

W-8 (2,036,981) Band Pass Am- 


plifier. 


W-9 (2,037,106) Telephone. 

W-10 (2,037,157) Pay Telephone 
Station. 

W-11 (2,037,174) Coin Collector. 

W-12 (2,037,214) Telephone. 

W-13 (2,037,221) Telephone. 

W-14 (2,037,236) Volume Con- 
trol Apparatus. 

W-15 (2,037,255) Electromag- 
netic Translating Device. 

W-16 (2,037,285) Network. 

W-17 (2,037,546) Transmission 
Network. 

W-18 (2,037,552) Cable System. 

W-19 (2,037,638) Radio Re- 
ceiver. 

W-20 (2,037,639) Phonograph 
Pick-Up. 

W-21 (2,037,753) Amplifier. 

W-22 (2,037,803) Explosionproof 
Telephone. 

W-23 (2,037,811) Sound Trans- 
lating Device. 

W-24 (2,037,842) 


Amplifying 
System. 


Corporate 


A 


Acme Electric & Mfg. Co., E-10. 

Air-Way Electric Appliance Corp., 
L-24. 

Aktiengesellschaft Brown Boveri & 
Cie, Switzerland, E-46. 

Allen-Bradley Co., D-30. 

Allgemeine  Elektricitats Gesell- 
schaft, Germanv, G-9, G-25. 

Altes Chalmers Mfg. Co., E-68, 

pitas’ Electric Corp., U-4. 

American Brass Co., The, R-15. 

American _ Electrical Corp. of 
Mass., -22. 

American Steel & Wire Co. of 
New Jersey, R-4. 

American Tel. & Tel. Co., E-8, 
E-32, E-36, E-56, E-75, H-4, 
H-10, H-27, W-3, W-9, W-25, 
W-26, W-33, W-34. 

Anaconda Wire & Cable Co., B-4. 

a gy a Co., Albert & Je 
M 


Apco Mossberg Corp., N-5. 
—_ Electrical Mfg. Co., I-9, L- 


aids Werke Aktiengeselischaft, 
Germany, F-23. 

Associated Electric Labs. Inc., O- 
7, W-12, W-13. 

Associated Telephone Utilities Co., 
W-10. 

Atwater Kent Mfg. Co., G-14. 

Automatic Electric Heater Co., K 
11. 


B 


Bakelite Ltd., England, B-8. 
Bell Telephone Labs. Inc., B-12, 


E-39, E-40, E-41, E-42, E-43, 
E-63, F-11, F-21, H-17, H-54, 
W-11, W-27, W-28, W-29, W-30, 


W-31, W-37, W-38, W-39. 
Bendix Aviation Corp., F-19, I-8. 
Black & Decker Mfg. Co., L-28. 
Bliss-Morse Research Corp., D-21. 
Breeze Corp. Inc., A-2. 


NEW ENGLAND MICA COMPANY 


WALTHAM, MASSACHUSETTS 





W-25 (2,037,846) Reduction of 
Disturbing Voltages in Circuits. 

W-26 (2,037,859) Protective 
System for Cable Circuits. 

W-27 (2,038,199) Signal Trans- 
mission Circuit. 

W-28 (2,038,202) Carrier Wave. 

W-29 (2,038,222) Telephone. 

W-30 (2,038,279) Coin Collect- 
ing Apparatus. 

awe (2,038,303) Signaling Sys- 


eW- 32 (2,038,427) Telephonic Sig- 
naling Device. 

W-33 (2,038,647) Gigneling. 

W-34 (2,038,649) Selective Sig- 
naling. 

W- 5 (2,038,687) 
Translating Device. 

W-36 (2,038,744) Volume Con- 
trol and Switching Device. 

W-37 (2,038,992) Modulating 
System for Ultra Short Waves. 

W-38 (2,039,001) Testing. 

W-39 (2,039,015) Telephone. 


Acoustic 


Patentees 


British Radio Corp. Ltd., H-8. 
Bulldog Electric Products Co., D- 


3, O-1. 
Butler Mfg. Co., S-4. 
C 


California Consumers Corp., R-8. 

Callender’s Cable & Construction 
Co., Ltd., England, B-18, B-19. 

a Art & Lamp Co., Inc., 

20. 

cat Zeiss, Germany, G-7. 

Central Radio Labs., H-58. 

Chase Companies, Inc., J-6. 

Cheney Bros., F-10 

Chicago Flexible Shaft Co., L-26. 

ar a Telephone Supply Co., U- 


Communication Patents Inc., H-31. 

Condit Electrical Mfg. Co., U-32. 

Connecticut Telephone & "Electric 
Corp., P-14. 

Consolidated Advertising Corp., 
Ltd., Q-12. 

Cornelius Engineering Co., Q-16. 

Crouse-Hinds Co., B-11, W-22. 

Cutler-Hammer, Inc., E-15, I-2. 


D 


Dover Mfg. Co., L-36. 
Driver-Harris Co., B-5. 


E 


Eastman Kodak Co., W-6. 

4 iin Corp., E-60, E- 

Econolite Corp., P-4. 

Edison, Inc., Thomas A., D-28. 

maeere G. Budd Mfg. Co., R-5, 

9 

Edwards & Co., Inc., U-25. 

Electric & Musical Industries, Ltd., 
England, E-76. 

Electrolux Corp., L-6, L-18. 

Electronic Labs., Inc., E-10. 

English Electric Co., Ltd., Eng- 
land, I-15. 
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CALL FOR 


UK TAd 


Insulated 














ELECTRICAL PRODUCTS 
CABLE and Machinery Control Equipment 


Send for... » YOUR READY 
\ REFERENCE 







F you want a high-quality 
rubber-insulated cable 


for your product, specify 
Versatol. 


+ eek 1s aan G-E trade name ror a 
Performite), high-temperature 
and moisture-resisting (0.01 pram per sq 
in. Cable-insulating compound. See Bulletin 
GEA-2110. Address nearest G-E sales office. 


or General Electric, Schenectady, N. Y 


GENERAL { ELECTRIC 





A HIGHLY EDUCATIONAL 


Treatise—Illustrated in detail with Circuit Dia- 
grams and Complete Catalog Descriptions of 


“RELAYS” 


GUARDIAN 


Loaded with valuable information for Engineers and 
Product Design men. Portrays new uses and modern 
applications of Guardian Improved Relays. 




















Let MALLORY 
Engineers Advise 


Submit your controller and circuit breaker 
plans— without obligation, of course—to 
Mallory engineers for recommendation of 
the material best suited for you. Wherever 
a circuit must be made or broken, Mallory 
can supply the best contact for the purpose. 










Each type of Relay is accompanied by Circuit Diagrams 
showing their application to various types of equip- 
ment. 


Latest developments recently released from Test and 
Proving Departments are shown and described. 

ALLO 2) NO JOB TOO INTRICATE—LARGE—OR TOO 

SMALL! This complete reference on “RELAYS by 


GUARDIAN” offers a Manual EVERY Plant Executive 
Mallory contacts and contact materials are made 


should have. 
for every need—and meet the most exacting 
requirements. 



















Clip This Coupon To Your Letterhead—Mail Today 


GUARDIAN ELECTRIC MFG., CO. 









































Years of dependable performance have earned ac- * 1627 West Walnut Street, Chicago, Illinois . 
knowledged leadership for Mallory contacts in i . e 
many fields—notably that of automotive ignition. i Gentlemen: Kindly send oe catalog “Relays by & 
And constant engineering research is strengthening g Guardian”, without obligation to: i 
that leadership every day. Se RG... cdc adancns a ghadtranwitthsscedlaccahvassdnnaneaee 4 
P.R. MALLORY & CO., Inc. ee PS, SUEDE Gk Rs i dan cadiesoaads « OMEMMaes ; 
INDIANAPOLIS INDIANA ie NE an Bb is Lidia an. dd Re cicdes 
Cable Address — Pelmallo a i 
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fF 


Fedders Mfg. Co., Inc., K-7. 
Foote Gear Works, Inc., I-14. 
Ford Motor Co., N-9, 

— Oil Process, Inc., R- 


G 


Gamewell Co., The, U-31. 

General Controls Co., E-74. 

General Electric Co., A-61, B-7, 
B-9, B-10, B-14, B-15, D-17, D- 
20, D-23, D-24, D-25, E-24, E- 
25, E-28, E-47, E-80, E-83, F- 
85, F-7, F-22, F-25, G-11, 6-23, 
G-34, 6-35, G-36, 1-3, 1-4, J-5, 
K-5, L-19, O-2, 0-3, P-8, P-21, 
U-7, U-17. 

General Industries Co., I-5. 

General Motors Corp., K-4, N-28. 

General Railway Signal Co., O-9, 
0-12, O-13, O-14, O-15, O-16, 
O-21, O-23, 0-24, P-10, P-11. 

Gillette Safety Razor Co., R-16. 

Girard Mfg. Co., T-1. 

Griswold Mfg. Co., K-1. 


H 
eer Cable & Wire Corp., 


Hartzell Industries, Inc., L-22. 

Harvey Hubbell, Inc., U-8. 

Hazeltine Corp., E-7, H-3, H-38, 
H-43, H-44, H-59, 

Heintz & Kaufman, Ltd., G-18, G- 
19, G-32, G-33. 

Hoffman-Soons Electrical & Eng. 
Corp., Q-1. 

Howe Mfg. Co., P-1. 


Imperial Chemical Industries, Ltd., 
England, L-32. 

Ingersoll Milling Machine Co., I-6. 

International Sudome Machines 
Corp., M-2, 

tatereatennl Precipitation Co., R-3, 

International Projector Corp., Q-9, 
en j rp., Q 


J 


John Deere Tractor Co., N-8. 
Johnson Labs. Inc., H-28, H-36. 


K 


Kellog Co., M. W., R-23. 
Kinatome Patents Corp., Q-6. 
Kirsten Lighting Corp., J-7. 
Knapp-Monarch Co., L-38, L-39. 


L 


Landis & Gyr, A. G., F-15. 
Lincoln Electric Co., R-14. 
Lionel Corp., T-6. 

Lipman Patents Corp., K-10. 


M 


Magnavox Co., D-37. 

Magnilite Sign Corp., P-13. 

Mallory & Co., Inc., P. R., U-15. 

Mallory Research Co., N-29. 

Mantle Lamp Co. of America, J-18. 

Minneapolis - Honeywell Regulator 
Co., E-26, E-58. 

Monitor Controller Co., D-46, O-8, 
0-30. 

Motion, Inc., P-7. 

Muzak Corp. of Ohio, H-62, H-64. 


N 


Naamlooze Vennootschap “Kama- 
tec,” Netherlands, M-3. 

Nakken Patents Corp., Q-20. 

National Elec. Products Corp., U-13. 

National-Standard Co., R-17, R-18, 
R-19, R-20, R-21. 

New Brunswick Electric Supply 
Co., B-16. 

News Projection Corp., Q-7. 

News Syndicate Co. Inc., E-6. 

New York Air Brake Co., E-11. 

Niagara Searchlight Co. Inc., J-15. 

Norton Co., E-29. 


O 


Oakes Products Corp., N-13. 

Ohio Brass Co., B-1. 

Opticolor Aktiengesellschaft, Switz- 
erland, Q-2, Q-3. 

Otis Elevator Co., D-11, E-18. 


Pp 


Packard Motor Car Co., N-6, N-7. 
Pass & Seymour, J-16, U-12. 
Peerless Mfg. Co., O-22. 

Penn Electric Switch Co., D-22. 
Pennsylvania Globe Co., U-21. 


Pennsylvania Petroleum Research 
Corp., E-33, 

N. V. Philips’ Gloeilampenfabrie- 
ken, Netherlands, D-44, J-4. 

Pioneer Heat Regulator Corp., E-53. 

Pratt, Read & Co., V-2. 

Premier Crystal Labs., Inc., F-26. 


R 


Radioaktiengesellschaft D. Ss. 
Loewe, Germany, G-37. 

Radio Corp. of America, D-36, E- 
14, E-19, E-48, E-49, £-54, E-55, 
E-57, E-64, E-70, E-91, E-92, E- 
94, G-12, G-13, G-15, G-20, G-21, 
G-22, G-29, H-6, H-11, H-12, H- 
14, H-16, H-19, H-21, H-23, H- 
25, H-26, H-29, H-32, H-33, 
H-35, H-37, H-39, H-40, H-41, 
H-42, H-45, H-46, H-47, H-51, 
H-52, H-53, H-56, H-57, H-60, 
P-17, U-19, W-1, W-2, W-7, W- 
8, W-14, W-17, W-19, W-20, W- 
21, W-23, W-24. 

Radio Patents Corp., G-27. 

Regina Corp., L-21. 

Reliable Electric Co., U-10. 

Republic Metalware €o., L-25. 

Republic Steel Corp., R-12. 

Ringsdorff - Werke Aktiengesell- 
schaft, Germany, A-7. 

Robert Bosch Aktiengesellschaft, 
Germany, D-27. 

Rochester Folding Box Co., G-28. 

Rudolph Wurlitzer  § Co., Q-21. 

Rulag Battery Co., Ltd., C-3. 


S 


Sargent & Co. E. H., K-9. 

Scovill Mfg. Co., J-20, J-21. 

Shield Electric Co., O-19. 

Siemens & Halske, Aktiengesell- 
schaft, Germany, W-18. 

Societe Pour L’Exploitation Des 
Brevets A. G. I. France, Q-13. 

Spatks-Withington Co., H-34. 

Sperry Products, Inc., 0-4, O-5, 

Square D Co., F-16. 

Standard Electric Time Co., L-33. 

Standard-I. G. Co., K-12. 

—— Oil Development Co., 

-14. 

Stromberg Electric Co., L-23. 

Studebaker “? The, N-17. 

Sturtevant Co. Inc. B. F., L-20. 

Sun Oil Co., F-5. 

Surface Combustion Corp., E-44. 


Fiead all about the 


Second Annual 


PRODUCT DESIGN CONTEST 


of 


T 


Telefonaktiebolaget L. M. Ericsson, 
Sweden, E-93. 

Telefunken Gesellschaft fur Draht- 
lose Telegraphie, Germany, A-5, 
D-18, E-16, E-17, E-20, E-88, 
H-2, H-5, H-13, H-24, H-48, H- 
49, G-16, G-30, G-39, Q-8, W-36. 

Teleradio Eng. Corp. D-33. 

Teletype Corp., E-45. 

Television Labs. Ltd., H-22. 

Thompson Products, Inc., R-11. 

Thomson Mfg. Co., The S. H., S-7. 

— Electric Mfg. Co., D-31, 


U 


Union Carbide and Carbon Re- 
search Labs., D-12. 

Union Switch & Signal Co., E-59, 
0-11, O-25. 

United Research Corp., W-15, 16. 

U. S. Fire Protection Corp., E-38. 

Universal Winding Co., E-13. 


Vv 


Veedor-Root Inc., N-24. 
Vitro Agate Co., J-17. 


W 


Wadsworth Elec. Mfg. Co., U-27. 
Ward Leonard Electric Co., D-15. 
Warner & Swasey Co. The, I-16. 
Warren Telechron Co., I-12, L-7. 
Waterbury Clock Co., L-27. 
Western Electric Co. Inc., B-2, F- 
12, F-13. 
Western Union Teleg. Co., E-79. 
Western Water Heater Corp., K-6. 
Westinghouse Air Brake Co., O-17, 
8 


O-18. 

Westinghouse Electric & Mfg. Co., 
A-1, B-3, B-20, D-1, D-2, D-4, 
D-5, D-6, D-8, D-43, E-1, E-4, 
E-5, E-22, E-71, E-72, E-81, E- 
82, E-84, E-86, E-87, F-2, F-3, 
F-4, G-1, G-2, G-4, I-1, K-2, K- 
13, 0-28, R-i, R-2, U-1, U-14, 
U-36, U-37, U-38, U-39. 

Westinghouse Lamp Co., F-18, G- 
10, J-19, S-2. 

Weston Electrical Instrument 
Corp., G-5, N-25. 

— Dental Mfg. Co., The S. S., 


Wingford Corp., C-5. 


ELECTRICAL MANUFACTURING 
$300.9 in Prizes 


For details, see 
pages 54 and 55, this issue 
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used ‘‘Tophet’’ Resistance Wire. The flashers, made by 


WILBUR B. DRIVER CO. 


formerly GILBY WIRE COMPANY 


NEWARK, NEW JERSEY 


A simple electrical unit 


for heating liquids 


Designed for permanent 
installation inside tanks 

or vats, these CHRO- 
MALOX type MCB IM- 
MERSION : 

have proven definitely 
valuable in a number 
of industrial applica- 
tions, heating water, 
oil, ete.. as well as in 
the field of cooking, 
where they heat large coffee 
urns and similar apparatus. 


The installation is simple, 
requiring only a hole cut in 
the bottom of the tank or vat, 
through which extend the 
threaded end section of the 
unit, .and the terminals. A 
gasket washer and lock nut 
on the threaded section make 
the connection leak-proof. 


These heaters are designed 
for 3-heat operation; 115-volt 
heaters can be u for single 
heat operation on 230-volts by 
connecting the two heater cir- 
cuits in series. Made in outside 


diameter sizes from 9 inches to 
18 inches, and in 1000-watts 
to 5000-watts capacity. Sup- 
plied with sheaths of steel or 
copper, depending upon the 
type of liquid to be heated. 


These units are typical of 
the extreme flexibility of 
Chromalox unit design, which 
has been adapted to practi- 
cally every heating need of 
industry up to 1000 deg. F. 
Chromalox engineers are 
ready at all times to advise 
on the correct method ‘- 
plying electrical heat. e 
Chromalox Book of Electric 
Heat is sent free upon re- 
quest. 


Betts & Betts, also contain this high quality resistance wire. 


TYPE BH 
... ONE OF 


THE 9 


EQUIPMENTS 
MADE BY 


HASKINS 


FOR SETTING 
SCREWS AND NUTS 


For parts assembly work this direct drive bench type unit affords 
substantial savings . . . especially where the assembly operation re- 
quires that the parts be held in the hands of the operator. 


If you make a product where screws and nuts are applied, you will 
be interested in our free booklet describing the Haskins Method of 
Power Driving. Write today to R. G. Haskins Company, 4657 W. 
Fulton St., Chicago. 


HASKINS Equipment is Standard Equi 
ment in Hundreds of Industrial Plante. 


FLEXIBLE SHAFT EQUIPMENT 


EDWIN L. WIEGAND COMPANY 
7530 Thomas Blvd. Pittsburgh, Pa. 


with Greater Adaptability 
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EMPIRE 


ELEC PRICAL ' SWEETS 


ora sizes an orms o atternatin an 
f i a f tt ting d 
Ta 2 curren motors an enerators 
| H " f " 
power and audio frequency transformers 


and magnetic circuits in general. « Empire 





Electrical Sheets are deoxidized—to bring 


i a 
| about a thin controlled oxide and a greater a AVOID HOT WEATHER 
Crete es of als in their application ioe) wa RESISTANCE TROUBLES 


| A le dt Most resistor failures occur in hot, humid weather. 


magnetic and mechanical properties, high . . . But not so with IRC's. They give you finest per- 
1] formance any time, all the time—hot or cold—tain or 


permeability and punching qualities, inves- snow or penetrating salt spray. That's why you'll find 





tigate Empire Electrical Sheets. « « « them on so much submarine and other naval electrical 
equipment—or used daily by leading airlines flying from 
EMPIRE SHEE i TIN PLATE CO. wee epee ae oe 
7 in the space of a few hours. nd it's 
AMdgsfield, Ohio why leading industrial users are rapid- SAMPLES 
ly swinging over to IRC resistors with 
their sturdy cement coatings, intelli- ... to your speci- 
gent ratings and freedom from costly Sections ‘Wits 


resistor failure. he BeRegek al 


International Resistance Co. Resistor Catalog. 
401 N. Broad St., Philadelphia, Pa. 


IRC RESISTORS 





STANDARD OF QUALITY THROUGHOUT THE WORLD 
RY SE A LL a TE I: 





Brass tips for propelling pencils. Precision shoulders, 
precision bevel and three precision holes. A precision 
job from start to finish — especially in the channel that 





feeds the lead. This must be perfectly centered and 
exactly right in diameter, for the day of rattling leads is 
past! Along with this go prompt delivery and reasonable 
price! But such is ‘Peck Service.” If your needs call 
for brains, 


SEND FOR OUR CATALOG 
—it tells you things you never thought of! 


PECK SPRINGS 


AND SCREW MACHINE PARTS 


The Peck Spring Co. - 12 Grove Ave. - Plainville, Conn. 
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SOURCE OF SPRING PARTS 
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Countless Products are Made 



































Better and More Economically 
with “PRODUCT-IZED” Strip Steel 


@ ‘Product-ized” strip steel means Acme Super- 
strip. The reason is that Acme Superstrip is pro- 
duced each time to meet the specific needs of the 
specific product. 


> i 

Ely ) " 
t/, Some products require a particularly fine surface 

—in others, deep or difficult drawing is the 

problem. Often it is a combination of several 


requirements. 


E 
‘ 
| 


i 


THE WALLAGE BARNES CU. Bristol Connecticut 


SPRINGMABERS FOR MORE THAN THREE QUARTERS OF A ENTURY 
4 


@ Electric refrigerator part 
manufactured from low-car- 
bon Acme Hot Rolled Super- 
strip. This part was deep 
drawn cold, including the 
flange with no process heat 
treatment. 





ROLLER-SMITH 
TYPE COM 
OHMMETER 


Direct reading, self contained. 
Range 0-50000 ohms. Read- 
able to .02 ohm. A rapid and 
accurate ohmmeter for produc- 
tion work. 





@ Automobile bumper guard— 
made from cold rolled Acme 
Superstrip. This is a deep 
draw with a fold at the sides. 
The finish of the completed 
part must be suitable for 
chrome plating. 


Send for Cat. G-123-9 


So well has Acme Superstrip met the needs of 
important manufacturers in many different fields, 
that the preference for this ‘“product-ized” strip 
steel is mounting steadily. 





Let us send you a copy of the booklet, “Batting 
‘Em Out,” describing many interesting uses of 
Acme Superstrip. ACME STEEL COMPANY, General 
Offices, Chicago. Branches and Sales Offices in 
Principal Cities. 


TYPE HTD 
CIRCUIT TESTER 


Direct reading, self-contained. 
Range 0-10000 ohms. A fine 
little instrument for testing 
circuits and measuring resist- 
ances. 





Send for Cat. G-123-9 


(8 [Etectricat Me g and Protective A 


asurt tus 
MAIN OFFICE: Gp WORKS: 


2140 Woolworth Bidg., New York Bethlehem, Pa. PEIN een eee soveeeecerenenee nvvnoeeeersneoneernnoneowenneenrnnrenerseneeenewnneneewanennee 
SALES AGENCIES IN PRINCIPAL CITIES IN U.S. A. AND CANADA | a ee ee 





ACME STEEL COMPANY, 2846 Archer Avenue, Chicago 
Send me a copy of the booklet, ‘Batting ‘Em Out.” I 
i 
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THE PRICE 
OF SILENCE 


We pay up—in diamonds! Dia- 
mond-pointed tools are used to 
bore the bearings of ultra-quiet 
R & M motors—to insure absolute 
precision of fit and silky smooth- 
ness of surface. 

Quiet-running R & M motors are 
the choice of many of the best man- 
ufacturers of electrical appliances. 
These motors equip leading makes 
of washing machines, ironers, 
pumps, fans, oil burners, office 
equipment, etc. We build special 
motors to meet special require- 
ments. 

If you are a manufacturer with a 
noise problem to solve, we'll back 
our engineers to find the answer. 
Or, if you simply want good motors 
—that's what we make! 


ROBBINS &€ MYERS 


Founded 1878_, 


Robbins & (May z MA The Robbins & 
Myers, Inc. VR eee ) MyersCo., Ltd. 


Springfield Si _— r\ a , Erantford, 
Ohio en ; _— ‘ 


FANS e MOTORS 
HAND AND ELECTRIC HOISTS AND CRANES 
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Thermostatic 
4 


Sa 


nm 
ere 
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Chace Thermostatic Bimetal 
is used as the active element 
in I. T. E. Circuit Breakers 
to assure unfailing automatic 
overload protection. 


Regardless of the product you 
manufacture, if given changes 
in temperature demand cer- 
tain automatic action, or if it 
be a matter of automatically 
controlling temperature, we 
suggest you consider using 
Chace Thermostatic Bimetal. 
Sold in sheets, strips and 
formed to meet specifications. 


W.M. CHACE CO. 


1608 Beard Avenue - - - Detroit Mich. 





REASONS /ur 


SPEEDCRAFT 


SUPERIORITY 


You save 
money at 
every point, 
with these 
WIRE 
STRIPPERS 





uick Change Guide Bushings—a simple twist locks 
them in place. 


Heavy, long life bearings prevent sloppy knife action and hold 
precision adjustments. 


3 New Knife Setting—It works wonders. 
4 Easier pedal operation—means faster work. 





» Quicker, easier servicing—loosening one thumb screw bares 
eF entire operating head. 


This Stripper is the result of long experimentation and actual 
tests under production conditions. It is built for heavy schedules 
—24 hours per day, if necessary. 


We back up these claims with a FREE TRIAL 
Write for particulars. 


THE WIRE STRIPPER CO. 
1727 EASTHAM AVE*E.CLEVELAND, OHIO. 
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NAILS 
RIVETS—-~SCREWS 


made to order 
in any metal 


JOHN HASSALL inc. 


Established 1850 


400 Oakland St., Brooklyn, N. Y. 


LL 


NAME PLATES... 


No hideous screw heads mar the appearance 
of these name plates. 


Concealed attaching devices allow the de- 
signer full sway to an artistic effect. 


Let us suggest them for your plates. 
American Emblem Company 
INCORPORATED 


Box No. 116k ~~ Utica, New York 
22 E. 40th St., New York City Phone CAledonia 5-7331 
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New and Improv- 


ed Enameling 
Sheets for Tight, 
Teel hee 


Smooth, Hard 


Finish. Write for 


Sample 


FLATNESS 


FLATNESS so 
important in electrical 
sheets is an outstanding 
quality of Granite City Elec- 
trical Sheets. A special 
manufacturing and inspec- 
tion routine enables this 
company to provide un- 
usual flatness. You'll also 
find uniform temper, low 
watt loss, and permeability 
to suit your needs in these 
better electrical sheets. 


Write for Sample 


TU ame 


916 Walnut St., Kansa 
110 ¢ 


eardorn St., Chicag 











FOR 
AIR CONDITIONING 


AND 
VENTILATING 
SYSTEMS 


WRITE FOR BULLETIN No. 10 


tHe HOLTZER-CABOT 


ELECTRIC COMPANY 
125 Amory St., Boston, Mass. 


MOTOR 








SPECIALISTS 


OHAMITE 





TAPSWITCH 
THE LITTLE 


GIANT! 


ge Here is an all-porcelain heavy duty 
@ Testing Tapswitch with high current carry- 
equipment ing capacity and high voltage in- 
controls sulation. OHMITE Tapswitches vary 
from 4 to 12 points—and the units 

® es up to eight points are only 2%" in 
primaries diameter—nine to 12 point, only 


@ Therapeutic 


3%” in diameter—especially adapt- 
able when space is at a premium. 


a Made in both “shorting”? (commu- 
controls tator type) or *“‘non-shorting”’ (snap 
@ X-ray action type). 


machines 


@ High Voltage 


Circuit 


Since no organic material is used, 
the switch is not affected by weather 
or temperature conditions. Write 


changing our engineering department about 
@ Many other your switching requirements; there’s 
uses no obligation. 


OHMITE MANUFACTURING ,COMPANY 


4843 Flournoy St., Chicago, Ill. 


Manufacturers of Resistors and Rheostats of All Types 
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Just 
Design 
a 


New Product? 


Those who have recently designed a new 
product, or redesigned an old one, will find a 
message of importance to them on pages 54 
and 55 of this issue of ELECTRICAL MANU- 
FACTURING. 


As a matter of fact this announcement is 
intended for anybody who has developed new 
or revised product designs since last September, 
and that very probably will include you. 
There’s money in “them thar pages’’—for you. 


Turn to them now. 


ELECTRICAL 
MANUFACTURING 


232 Madison Avenue 
New YorK, N. Y. 


Turn to 
Pages 54 & 55 
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MOLHERS OF 
WY re 


7 


This iron handle had to be not only beautiful, but accurately 
molded, for easy assembly and finished appearance. For the 
manufacturer of electrical appliances and devices, such molding 
jobs as this are vitally pngocsants and for that reason Kurz- 
Kasch is so regularly called upon to do them. Follow the ex- 
ample of discriminating product designers and let Kurz-Kasch 
handle your next molding job. 


We eae én stock a wide range of Radio Knobs and 
Dials; also Utensil Knobs, Terminal Nuts, Instru- 
ment Knobs, Gear Balls, etc. Write for bulletin. 


The KURZ-KASCH Co. 


DAYTON, OHIO | 
Branch Offices 

New York Cleveland Detroit St. Louis Chicago 
Los Angeles Dallas Milwaukee oronto, Can. | 


fS 
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All cats look alike in the dark, and so do cords, but under the neat 
braid there may be as much difference as there is between day and night. 






Your sewing machine motor, kitchen lighting unit, heater pad, 
glue pot, heavy duty soldering iron or branding iron may be made as 
carefully as you know how, from the best materials the market affords 
—but it can’t be any better than the cord with which it is equipped— 
and that’s where Rockbestos comes in! 












Rockbestos Asbestos Cords are your insurance policies against the 
dangers of unfavorable operating conditions . . . . heat that drys and 
cracks less permanent insulations, oil or grease that cause rotting and 
disintegration, and continuous flexing with its threat of early failure. 


Why do Rockbestos cords and wires last indefinitely? Because the 
basis of the insulation is the finest, purest asbestos obtainable, millions 
of years old in its present form. Our processing methods form the 
asbestos fibres into an inert high-dielectric insulation resistant to heat, 
moisture, grease, Oils, acids, fumes and flame. 


Whatever appliance or apparatus you make, its reliable perform- 
ance will be more certain if it is equipped with the proper Rockbestos 
cord, heating element, unit or wire. We manufacture more than fifty 
different constructions and will appreciate the opportunity to submit 
a sample if you will tell us what you make. How about investigating 
this simple method of improving your product and adding a selling 
point at the same time? Rockbestos Predicts Corporation, 705 Nicoll 
St., New Haven, Conn. 


Also refer to Electrical World Buyer's Reference Number of December 21, 1935, Vol. II 







Rockbestos Duplex Heat Resisting 
Flexible Cord. 


How about onisiteda 
your order? —=stups 


We take pride in the knowl- SPECIAL 
edge that many of the SCREWS 
leaders in industry continue 

to place their orders with MACHINE 
us. We feel that this is SCREWS 
conclusive proof of quality, 

service and dependability. MACHINE 
May we quote you on your SCREW NUTS 


‘ena weedeat MFG. CO. ROCK B E STOS 


Tenshagnests Comes the wire with permanent insulation 


Rockbestos A.V.C. type Cab Cord. 
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Pat) 





tive, solid contact be- 
tween both nut and work 


* 
surfaces that even vibra: 


tion cannot loosen. Give 
your product the abso- 
superior locking method 
—send for free testing 

Chicago, Illinois 


lute protection of this 
samples today! 





pe- 


cially heat treated and 


hardened, the 


“Spring 
at is truly ex- 
The combi- 


Y possess 
nation of this resilient 


CAUSE Shakeproof 
Lock Washers are 


E 
power and Shakeproof's SHAKEPROOF LOCK WASHER COMPANY 


e 
Each Jwisted Tooth Acts as 
eS & 
a Powerful Resilient Spr 
exclusive twisted-tooth Distributors of Shakeproof Products Manufactured by Illinois Tool Works 


B 


design produces a posi- 2533 N. Keeler Avenue 


made of high grade 
spring steel and are s 
a degree of 


Action”’ th 
ceptional. 


SHAKEPROOF LOCK WASHERS 





FIBRE 


orders. 


TUBING is 
better for many G 
applications 

eee nie BRANDYWINE’ tebiee 


“Anything from fibre tubing as a base” 
is our specialty, and we invite your 


BRANDYWINE 


FIBRE PRODUCTS CO. 
1402 Walnut Street 
Wilmington, Del. and estimates 











Write for samples 





Oil Condensers ee 





Generously propor- 
tioned for cool, con- 
tinuous service, at 
rated load. 


& 
Long, trouble-proof 
life. 

& 


Hermetically sealed. 
Positively leakage 
and seepage proof. 


In any style container 
and mounting to meet 
your needs. 


For continuous operation 
under load, where break- 
down cannot be tolerated, 


AEROVOX units are 


the logical choice. 


* 


H Popular in motor-starting 

and power-factor correc- 
§ tion applications. Why 
# not check the service 
record of those AERO- 
VOX units in daily serv- 
ice? That is all we ask. 


* 


D AT A Have you a copy of our Indus- 
trial Condenser Manual? If 
not, write for your copy. Meanwhile, submit 


problems for engineering aid and quotations. 





CORPORATION 
81 Washington St. : : Brooklyn, N. Y. 
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CLAIMS vs RESULTS 


@ We could claim that we have specialized in the 
manufacture of Insulating Varnishes for over twenty-five 
years. 










@ We could claim to have been the first to pro- 
duce a varnish that penetrates completely and sets dry 
throughout. 


@ We could claim that our CHINALAK sets the 


standard for baking varnishes. 


@ However, we prefer to let results alone sell our 
materials. We prefer to let past performance records be 
the keynote of our advertising rather than resort to extra- 
vagant claims. 


@ In keeping with this policy we are willing to ship 
you one gallon or one drum of any of our grades in order 
that you may determine its merits for yourself—in order 
that you may judge it by the results it gives rather than by 
the claims we make. Take us up on this offer. Let us 
know the type of insulating varnish in which you are 
interested and the amount you would like to test. Ship- 
ment will be made promptly at our responsibility. Either 
the varnish sells itself solely on its merits or you return it 
to us freight collect. 


JOHN C. DOLPH CO. 


Insulation Specialists 
168 EMMETT STREET NEWARK, N. J. 
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for Capacitor Motors 


Our many years successful experience as 
manufacturers of capacitors for the cor- 
rection of power factor thoroughly 
qualifies us in the Capacitor Motor field. 


Let us solve your capacitor problems 
Other 
ACME WIRE MAGNET WIRE — COILS 
Products VARNISHED INSULATIONS 


THE ACME WIRE CO. 


New Haven, Conn. 
Branch Offices in Principal Cities 
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“HOLD-OVER’” 


@ Blue prints are a “hold-over’”’ from a bygone 
day. Hard to read, hard to check, they are out 
of tune with modern progress. That explains 
the nation-wide acceptance of Bruning BLACK 
AND WHITE Prints . . . true black-line prints 
that you can make even faster than blue prints! 


Whether you use them in the shop, in the field 
or in sales work, BW Prints give you worth- 
while advantages. Coal-black lines on white 
backgrounds make everything instantly clear, 
eliminating confusion and mistakes. White 
backgrounds, too, make checking easy. The 
simplicity and speed with which BW Prints are 
produced—directly from the tracing without 
washing or drying—saves time and money in 
your print room. 


BW developing machines, for use with your 
blue print machines, are available in various 
types and sizes to meet any requirement. In- 
vestigate BW for YOUR business. Get the com- 
plete facts about this amazing black-line direct 
printing process. 


BRUNING 


—Leading the field today in sensitized Svsece 
papers, reproduction processes, drawing 1897 
material and drafting room equipment. 


New York e Chicago * Detroit ° Boston e Newark 
St. Louis e Pittsburgh e Los Angeles @ San Francisco e Milwaukee 


CHARLES BRUNING CO., Inc. 
102 Reade Street, New York, N. Y. 


Gentlemen: Please send me your FREE illustrated booklet, 


“Prints for Today.” 


Name o- 


Company __ 


Address 









Pees 





44 KVA Generator 
with direct- 
connected  exciter. 


Columbia A. C. Generators have that sturdy, 
clean-cut appearance which only modern de- 
sign and precision manufacture can give. And 
they are easy to sell. Sizes range from 1 to 
100 KVA, single or three phase and with 
speeds suitable for direct connection or belt 
drive to gasoline or Diesel engines. May we 
explain our liberal dealer proposition to you? 


COLUMBIA ELECTRIC MFG. CO. 
4500 Hamilton Avenue Cleveland, Ohio 


FOR EVERY ELECTRICAL USE {HIE Uy Sahat 






THERMOSTATIC BIMETAL 


@ PERFECT BOND @ HIGHEST QUALITY 

@ EXCELLENT UNIFORMITY @ DEPENDABLE PERFORMANCE 
@ 4 Types Available @ 

HIGH TEMPERATURE LOW TEMPERATURE 

MEDIUM TEMPERATURE RUST RESISTING 


Try Callifiex Thermostatic Bimetal for complete satisfaction and 
economy. Write for full information. 


From the llest electrical li to th t 
aie Wilmington ‘Res eee ee me ecneu-ak CALLITE PRODUCTS LUE 


parts of every shape and kind, for every purpose. 540— 39TH STREET UNION | CITY, N. J. 








Perhaps parts in your product, too, should be fabricated from 
this more economical, yet better material. If some part re- 


cus the highest lating perio seat sweat ond 1) HEAT REFLECTING “ELEMITE” INSURES 
today! Wilmington Fibre possesses all ‘of these desirable THE LIFE OF THE HEATING ELEMENT 


qualities (without any of the disadvantages of some other 
materials) and can be fabricated easier and, therefore, 





more economically. ees aa Qaulity Samples for 
We can offer you every cooperation in determining the savings withstands INSULATION ee ae 
possible on your product. Write us concerning your specific T - f 
77 ° “Hee ates Fur- 
| problem . . . or ask to have one of our specialists on fibre nOCK. 


nished upon 


fabrication call. There is no obligation. request. 


APPLIA ‘ eas 
"Wilmington Fibre” 

WILMINGTON FIBRE SPECIALTY COMPANY THE LOUTHAN MANUFACTURING CO. 

| ee = a Ceramic Specialists Since 1901 


EAST LIVERPOOL, OHIO, U. S. A. 





| 
| 
i 
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Trade Mark Reg. U. 8S. Pat. Off. 


DRIVER-HARRIS COMPANY 


CII nNneninn 


ee = ON el a Oe © eS et oS De 


Qu PL! IK 


SPECIAL INDUSTRIAL 
BRUSHES, PLATE STOCK 
AND STRIPS. Complete line of 
Single Phase brushes for Re- 
frigerators and small appliance 
motors. Catalog upon request. 


SUPERIOR CARBON PRODUCTS, INC. 


9115 GEORGE AVENUE CLEVELAND OHIO 


Announcing-- 
to Radio and Lamp 
Manufacturers 
HOLYOKE’S NEW PRODUCT 
LAMP CORD and CORD SETS 


Equipped with a brand new plug which is taking the Trade by storm 
The Cord—the usual Holyoke ota product—rayon, mercerized, 
glazed, POSJ — all ru 5 


The Plug—small—compact—attractive. 
which is practically unbreakable and approved by Under- 
writers and I.E.S. 


A bakelite composition 


ASK FOR SAMPLES AND QUOTATIONS. PRICES ATTRACTIVE. 
THE HOLYOKE COMPANY, INC. 


720 Main Street - (Insulated Wires) - Holyoke, Mass. 
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Beauty must be more than skin 
deep. 





Appliances are bought for the 
service they give and that brings 
the problem straight to the life of 
the material from which the heating 
element is made. 


‘‘Nichrome” V brings handsome 
service to a beautiful appliance. 


NOTE: A heating 
appliance is said to 
have completed its 
“useful” life when a 
10% decrease ia 
wattage is noted. 
After that its heating 
efficiency grows less 
until final burn-out, 
which ends its total 
life. ‘‘Nichrome’”’ V 
Heating Elements as- 
sure the maximum in 


“useful’’ life. 


HARRISON, N. J 






















SELECTING 


ouy 


JEWELS AND 
PIVOT 
POINTS 


Accuracy in delicate 
instruments requires 
infinite care. Jewels 
and pivot points might 
look satisfactory to 
the unaided eye but | 
in the Triplett factory | 
the microscope plays | 
an important part in 
selecting each pivot 
point and jew 

Skilled operators ex- 
amine each point for 
exactness of pitch and 
polish. Likewise, the 
sapphire jewel in 
which the pivot rides 
must undergo the 
same careful examina- 
tion for polish and 
finish. 

Triplett instruments 
have built a reputa- 
tion for precision 













Precision Without Extravagance. 
Triplett? Model 421 4” Square In- 
maintained with use strument. Square instrument now 
over long periods of made in 3” size also. Both 3” 
time. and 4” square instruments are 
available in all popular ranges. 










The 
TRIPLETT MANUFACTURES a complete Triplett i 
line of all sizes and styles electrical mea- PR meme j 


suring instruments for radio, electrical 
and general industrial purposes both 
standard and custom built. If you 

have an electrical instrument prob- 
lem write to TRIPLETT. 





Co., 316 Har- 
mon Drive, i 
Bluffton, Ohio. 
Without obligation 
please send me—More 
information on Model 421. 
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TAYLOR 
INSULATION 















Taylor Insulation—an outstanding high 
quality fish paper, developed primarily 
as an insulation for armature slots and field 
coils—is finding its way into many 
other difficult insulating jobs. Strong, 
tough, this flexible material possesses 
high dielectric strength and will with- 
stand severe bending without cracking. 
Its hard surface resists the abrasive ac- 
tions of rough surfaces with which it 
comes in contact. 


A typical Taylor Quality Product. 


Taylor Insulation is available in continu- 
ous rolls from 3/16’ wide (ribbon rolls) 
up to 58” wide (full width rolls), in thick- 
nesses from .004’’ to 1/16’’. It is also avai!- 
able in sheets in thicknesses up to %”. 


TAYLOR & CO.,INc. 
NORRISTOWN, PENNA. 










The Stellarscope, molded for the Uni- 
versity of Chicago, is a valuable adjunct 
to Prof. Walter Bartky’s “Highlights of 
Astronomy.” In this plastic molded 
“Pocket planetarium,” illuminated pictures 
of the constellations appear in actual size, 
providing exact identification. 


Most scientific instruments can utilize to 
advantage the durability, uniform exactness, 
and insulating qualities of molded plastics. 
You are invited to consult us about your molding problems. 


CHICAGO MOLDED PRODUCTS 
2144 WALNUT STREET 








CHICAGO, ILL. 








Write for 
our catalog 












For simplification of operation; for increased 
efficiency, or for sales appeal—an automatic 
timer, on your product, will justify itself. 
You should investigate these advantages— 
as well as Walser Automatic Timers. Let 
uS assisot yu. 


WALSER AUTOMATIC TIMER rs 


Clock and Motor Operated Timing Devices 
GRAYBAR BLDG., NEW YORK, N. Y. 









BLOWER WHEELS 


Made from a pressed aluminum alloy, which combines strength and 
light weight, Torrington Centrifugal Fan Wheels require less power 
fer starting and operating. The patented construction minimizes 
resonance. Every wheel is accurately balanced. Send for descriptive 
bulletin showing correct dimensions for housing scrolls, also ca- 


pacity rating sheets 


The Torrington Mfg. Co., Torrington, Conn. 


AIRISTOCRAT 


An outstanding development in the field of air impellers, having unique 
construction and attractive appearance, for which we claim quieter opera- 
tion than any other propeller fan blade having comparable performance 
characteristics. The patented design embodies entirely new principles in 
the art of fan design. For free air applications and moderate pressures. 


Send for bulletin describing small propeller fans 3" te 7” diameter for aute- 
mobile heaters, automobile windshield defresters, etc. 


ELECTRICAL MANUFACTURING 



















MORE DEPENDABLE 
SERVICE ASSURED 
















MERCOID 
TRANSFORMER- RELAY 


For All Low Voltage Applications Requiring Unfailing Performance 







Quiet in operation. Residual magnetism is eliminated 
Mercoid sealed mercury contact switch used. It is not 
affected by dust, dirt or corrosion. Complete information 


contained in Bulletin No. 110-ME, sent upon request. 


THE MERCOIDB CORPORATION 
4201 BELMONT AVENUE # CHICAGO, ILLINOIS 


HOMER 


QUALITY COMMUTATORS 


Standard Stock Sizes or 
Built to Specifications 
Materials — Of the 
highest quality, closely 
gauged and inspected. 
Accuracy — In design 
and assemblage assures 
smooth running and 
high speed 
Construction — Scien- 
tific — rugged — assures 
even wear and long 
service. 

Send for Catalog 
HOMER 


COMMUTATOR CORP. 
4750 Hough Ave., Cleveland, O. 


, { Reading Electric Co., New York City 
Carried i in Stock by) Tri-State Supply Corp., Los Angeles, Calif. 

















FREE — SAMPLES 


OF hye SOLDER LUGS 


Write for test samples of this highly efficient 
IDEAL SOLDER LUG. Available in 18 
sizes, from %” to 23%”, 25 to 1050 ampere 
rating. ONE PIECE construction, pressed 
copper, sides formed square or round ends. 
Fully approved. Listed by Underwriters’ 
Laboratories. Write this fine source of 
ONE supply today. 


aed IDEAL COMMUTATOR 
essed 


Copper DRESSER CO. 
1008 PARK AVE. SYCAMORE, ILL. 


The famous IDEAL Solderless “thread-on’’ Wire Connector. 
money-saver. 
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FRACTIONAL H.P MOTORS 





UNIVERSAL and SHADED POLE 
Y500HP 70 YioHP 


Illustration shows the type BN-3, 1/160 H.P. 4-pole, 
induction, shaded coil, backgeared motor. Available with 
reduced speeds from 1.6 R.P.M. to 227.2 R.P.M. Also 
furnished less reduction unit and with or without base. 


If you plan to motorize an old product 
or develop a new one and you require a 
fractional horse-power Universal or Shaded 
Pole motor, choose a SIGNAL motor. 
SIGNAL is a specialist in the small motor 
field. The experience gained over a period 
of 43 years of successful motor building is 
reflected in a high quality, dependable, 
priced-right product. Prices are low 
because the complete motor is built by 


SIGNAL in the SIGNAL Factory ...... 


Send us your small motor specifications. 


SIGNAL ELECTRIC MFG. CO. 


Menominee, Michigan 











DESIGNERS’ AND 


ENGINEERS’ 


CLASSIFIED 


INDEX OF 


Materials - Parts - Equipment - Finishes 


On this and each alternate page following is a classified index of the makers of materials, parts 


and equipment used in designing and fabricatin 
The companies shown are advertisers in ELECTRICAL MANUFA 


To locate a manufacturer's 


information, nearest branch office, etc., refer to their advertising. 
advertisement, consult Advertisers’ Index, two pages removed from back cover. This is a reader 
service that is a feature of every issue. 


electrical machines 


, appliances and devices. 
cTOR 


ING. For detailed 










Fy ORE GK ON HIGH 
MECHANICAL AND DIELECTRIC STRENGTH 
SEND FOR BULLETIN PL? AND SAMPLE CARD 


RS DUNN, INC. 


STRUTHE! 
134 N. JUNIPER ST. PHILADELPHIA, PA. 





ALLOYS, Aluminum 
os Company of America, 2179 Gulf Bldg., Pittsburgh, 
2. 


ALLOYS, Copper 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


ALLOYS, Magnesuim. See Magnesium Alloys. 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Ce., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 

Jelliff Mfg. Corp. C. O., Southport, Conn. 


ALLOYS, Zinc 
Iilineis Zine Ce., 832 8S. Michigan Ave., Chicago, IIl. 
“*Eraydo.”’ 


ALUMINUM 
eee Company of America, 2179 Gulf Bldg., Pittsburgh, 
a. 


AMMETERS. See Instruments. 


ANODES, Nickel, Brass and Copper 
Grasselli Chemical Co., Inc., Cleveland, Ohio. (All Metals.) 
Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


ARMORED CABLE, Asbestos Insulated 
Rockbestos Products Corp., 705 Nicoll St., New Haven, Conn. 


ATTENUATORS 
Electrad, Inc., Dept. EM-6, 175 Varick St., New York, N. Y. 


BALLS, Steel 
Moover Ball & Bearing Co., Ann Arbor, Mich. 


BARRELS, Electroplating 
Grasselli Chemical Co., Inc., Cleveland, Ohio. 


BATTERY CASES. See Cases, Battery. 


BEADS, Insulatin 

American Lava Corp., attanooga, Tenn. - 

Dunn, Inc., Struthers, 184 N. Juniper St., Philadelphia, Pa. 
“Fish Spine.’ 

Isolantite, Inc., 283 Broadway, New York, N. Y. 

Star Porcelain Co., Trenton, N. J. ‘“‘Lavolain.’’ 


BEARINGS, Ball and Roller 

Bearings Company of America, 519 Harrisburg Ave., Lan- 
easter, Pa. 

Hoover Ball & Bearing Co., Ann Arbor, Mich. 

New Departure Mfg. Co., Bristol, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, Conn. ‘“‘GreaSeal.”’ 

8. K. F. Industries, Inc., Front St. & Erie Ave., Phila., Pa. 


BEARINGS & BUSHINGS, Bronze 

Bunting Brass & Bronze Co., Toledo, Ohio. 

—_ ae aoe Smelting Co., 2200 Washington Ave., Phila- 
elphia, Pa. 


BEARINGS, Oil-less (Non-metallic) 

Continental-Diamond Fibre Co., Newark, Del. 

National Vulcanized Fibre Co., Wilmington, Del. 

Nolu Oilless Bearing Co., 12 E. Johnson St., Germantown, 
Philadelphia, Pa. 


Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 


BELTS, Fan, (V-Belts, Cog Belts) 
Dayton Rubber Mfg. Co., Dayton, Ohio. ‘“Dayton.”’ 


BERYLLIUM COPPER. 


: See Copper, Beryl- 
lium 


BIMETAL. See Thermostatic Metal 
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BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS—SHAPES 
The experience of 25 years of carbon 
engineering available on request. 
WRITE FOR CATALOG. 
Becker Brothers Carbon Co. 
223 No. Ashland Ave., CHICAGO, ILL. 


SAUEREISEN 


ELECTRIC 
RESISTOR 
CEMENT No. 78 


for all temperatures 


TRIAL PURCHASE 
No free samples. 1 - Ot. > 175 
used by leading manufacturers 
SAUEREISEN CEMENTS Co. 
formerly Technical Products Co. 
Compounds INSA-LUTE Adhesives 
23 Freeport Rd. Pittsburgh (15) Pa. 









BLADES, Fan 
Torrington Mfg. Co., Torrington, Conn. 


BLOWERS, Appliance 
Deleo Appliance Corp., Rochester, N. Y. 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, II!. 


BOLTS, NUTS AND SCREWS 

Blake & Johnson Co., Waterville, Conn. 

Hassall, Inc., John, 400 Oakland St., Brooklyn, N. Y. 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 


BOXES AND CARTONS 
Hinde & Dauch Paper Co. 825 Decatur St., Sandusky, Ohio. 


BRASS, BRONZE AND COPPER 

Plume & Atwood Mfg. Co., Waterbury, Conn. 

Ryerson & Son., Inc., Jos. T., Chicago, Ill. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Waterbury Rolling Mills, Inc., 660 Watertown Ave., Water- 
bury, Conn. 


BRUSH SEATERS 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, IIl. 


BRUSHES, Commutator 

Becker Brothers Carbon Co., 223 N. Ashland Ave., Chicago., Ill. 

General Electric Co., Schenectady, N. Y. 

Morganite Brush Co., Inc., Long Island City, N. Y. 

National Carbon Co., Inc., Carbon Sales Div., Cleveland, 
Ohio. ‘‘Pyramid.’’ 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 

a Products, Inc., 9115 George Ave., Cleve- 
and, 0. 


BUSHINGS, Bronze. See Bearings & Bushings. 


CABLE, Heavy Duty 


Coss Electric Co., Schenectady, N. Y. ‘“‘Glyptal,’’ ‘“‘Ver- 
satol.”’ 





Isolantite Inc. 


Sales Office - 233 Broadway, New York, N. Y. 
Factory at Belleville, N. J. 
Manufacturers of 


CERAMIC INSULATORS 





For further 


information 


concerning products listed 

in this Classified Index, see 

INDEX OF ADVERTISERS 
pages 116, 117 





CABLE, Microphone, Speaker & Battery. 
Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 


CABLE, Motor Lead, Asbestos Insulated 
Rockbestos Products Corp., 705 Nicoll St., New Haven, Conn. 


CADMIUM PLATING 
Grasselli Chemical Co., Inc., Cleveland, Ohio. “‘Cadalyte.”’ 


CANDLES, Fixture 

Brandywine Fibre Products Co., 1402 Walnut, Wilmington. 

Franklin Fibre-Lamitex Corp., 12th & French Sts., Wilm- 
ington, Del. 

National Vulcanized Fibre Co., Wilmington, Del. 


CAPACITORS. See Condensers. 


CARBONS, Arc Lamp 

Becker Brothers Carbon Co., 223 N. Ashland Ave., Chicago, Ml. 

Morganite Brush Co., Inc., Long Island City, N. Y. 

National Carbon Co., Carbon Sales Div., Cleveland, Ohio. 
“‘Everready,’’ ‘‘National.”’ 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 


CASES, Batter 
Richardson Co., Me Park (Chicago), Ill. “‘Ebrok.”” 


CASTINGS, Aluminum 
snes Company of America, 2179 Gulf Bldg., Pittsburgh, 
a. 


CASTINGS, Die 
Aluminum Company of America, 2179 Gulf Bldg., Pittsburgh, 


Pa. 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
‘‘Dowmetal” (Magnesium Alloy). 


CASTINGS, Magnesium Alloy 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
“‘Dowmetal.”’ ; 


CASTINGS, Phosphor Bronze 
eee 7 Smelting Co., 2200 Washington Ave., Phila- 
elphia, Pa. 


CEMENT, Commutator 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Ill. 
Mica Insulator Co., 200 Varick, New York, N. Y. 


CEMENT, Liquid Porcelain 
Freeport 


Sauereisen Cements Co., 23 Rd., Pittsburgh, 15, Pa. 


CERAMIC. See Cores; Insulation, Ceramic; 
Lava; Porcelain. 


CHAIN, Socket 
Bead Chain Mfg. Co., Bridgeport, Conn. 


CIRCUIT BREAKERS 
Allen-Bradley Co., 1809 S. First, Milwaukee, Wis. 
Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., Hartford, 


Conn. 
General Electric Co., Schenectady, N. Y. 
Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 
Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 
Ward Leonard Elec. Co., 84 South St., Mt. Vernon, N. Y. 


CLIPS, Binding 
Rich & Co., H. 8., 180 South Water 8St., Providence, RB. I. 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 268 Fourth Ave., New York, N. Y. 

General Electric Co., Section Q-616, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington Bivd., 
Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. ‘‘Armatite.”’ 
“‘Micanite.’’ 
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Special shapes 
made to meet your 
specifications and 
blue prints. Forty 
years experience 


Send us your 
inqutries 
THE AKRON 
PORCELAIN 
COMPANY 


Akron, Ohio 


Use a Sta-Warm Electric Wax 
Heater which quickly, economically 
brings wax up to your specified heat 
— then automatically, precisely 
holds it there. Heated outlets and 
interchangeable valves give free 
“‘non-freezing'"' flow in various 
quantities — without carbonization 
or fire hazard. 2-12 at. sizes — 
others up to 15 gals. Other types 
to heat any compound you have. 
Write for details. 


STA-WARM ELECTRIC CO. 


565 N. Chestnut 
St., Ravenna, O. 














To Solve Wax-Heating Problem 


GRAY PORCELAIN 






























©. 


Wd mage. 


like these . 


" —are not”“duck soup” for _ 


an organization lacking 
the “feel” for tricky jobs. 
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2635 W. CANTON STREET- CHICAGO 


For 20 years this Company has been known as Mechanical Specialties Mfg. Co. 





this simple test! 


See why 


HANDY FLUX 


speeds up and improves 
low temperature brazing 


Place a piece of copper, stainless 
steel, Monel metal or any sheet 
metal you braze on a bench with 
an end extending over the edge. 
On the upper surface at ts 
cover asmall space with HANDY 
FLUX—at “B” apply an equal 
amount of borax or any pre- 


pared brazing flux. 


Then, light a torch—apply the 
heat to the under side of the 
metal—keep the heat evenly 
distributed between both fluxes 
—compare their actions care- 
fully as the temperature rises. 


Watch these important points 


1 Which flux lays closer to the 
work without bubbling? 


2 Which begins fusing first and 
starts dissolving oxides? 


3 Which wets and spreads over 
the surface best? 


4 Which becomes entirely fluid 
and actively dissolves oxides 
at the lower temperature? 


4 After cooling and removing 
all flux, which leaves the 
cleaner metal surface? 


Notice these advantages 


See how Handy Flux starts dissolving 
oxides at 900° F. and is entirely fluid and 
active at 1200° F. Try it on different 
metals—it dissolves a wide variety of 
oxides including chrome oxides. Made in 
paste form ready to use—saves time, gas 


and cleaning expense. 


Recommended 


particularly for use with SIL-FOS and 
EASY-FLO Brazing Alloys and_ all 
“‘Handy”’ Silver Solders. 


WRITE NOW for a free test sample 
HANDY AND HARMAN 





32 Fulton St..New York 
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aire CONDENSERS 






Standard and special 
designs for electrical 
and radio require- 
ments. 


Catalog on request. 


JOHN E. FAST & CO. 


312! NO. CRAWFORD AVE.,CHICAGO 


CLUTCHES & COUPLINGS, Transmission 
Continental-Diamond Fibre Co., Newark, Del. 

General Electrie Co., Schenectady, N. Y. 

Lovejoy Tool Works, 5020 West Lake St., Chicago, Ill. 


COIL (Coils) 
Armature and Field. See Coils, Finished. 
Driers and Impregnators. See Ovens, Industrial. 
Electromagnet. See Coils. Finished. 
Impregnators, Vacuum. See Ovens. Industrial. 
Induction. See Coils. Finished. 
Resistance. See Units, Rods & Grids; also Resistors and 
Grid Leaks, Radio. 
Solenoid. See Coils, Finished. 
Testers. See Testers. Coil. 
Winders, Induction Coil. See Winding Machines. Coil. 
Winding Tape. See Tape, Varnished Fabric. 


COILS, Finished 

Acme Wire Co., New Haven, Conn. 

American Enameled Magnet Wire Co., Port Huron, Mich. 
Coils, Inc., 229 Chapman St., Providence, R. I. 

Electrical Coil Winding Co., 2731 Saunders, Camden, N. J. 
General Electric Co., Schenectady, N. Y. 

Magnetic Windings "Co. 16th Street, Easton, Pa. 

Reisner Mfg. Co., Inc., W. H., Hagerstown, Md. 
Roebling’s Sons Co., John A., Trenton, N. J. 


COMMUTATOR STONES & GRINDERS 
Ideal Commutator Dresser Co., 1008 Park Ave Sycamore, Ill. 


COMMUTATORS 
Homer Commutator Corp., 4750 Hough Ave., Cleveland, Ohio 


CONDENSERS, Fixed. 

Acme Wire Co. New Haven, Conn. 

Aerovox Corp., 81 Washington St., Brooklyn, N. Y. 
Cornell-Dublier Corp., 4369 Bronx Blvd., New York, N. Y. 
Fast & Co., John E., 3121 N. Crawford Ave. . Chicago, Ill. 
Solar Mfg. Co., 599 Broadway, New York, N. Y. 


CONDENSERS, Electrolytic Filter 

Aerovox Corp., 81 Washington St., Brooklyn, N. Y. 

B. L. Elec. Mfg. Co., Dept. A., St. Louis, Mo. 
Cornell-Dublier Corp., 4369 Bronx Blvd., New York, N. Y. 
General Electric Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. on) 

Solar Mfg. Co., 599. Broadway, New York, N. 


CONNECTORS, Wire 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Ill, 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic 
Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., Hartford, 


Conn. 
Ward Leonard €lec. Co., 34 South St.. Mt. Vernon, N. Y. 
CONTACTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 

Becker Brothers Carbon Co., 223 N. Ashland Ave., Chicago, Ill. 

Morganite Brush Co., Inc., Long Island City, N. Y. 

National Carbon Co., Inc., Carbon Sales Div., Cleveland, 
Ohio. ‘‘National.’’ 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 


CONTROLLERS, Magnet Lifting 
Ohio Electric Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio, 
Reisner Mfg. Co., Inc., W. H., Hagerstown, Md. 


CONTROLLERS, Motor. 

Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis. 

we Patent Fire Arms Mfg. Co., Elecl. Div., Hartford, 
onn. 

Dunn, Inc., Struthers, 188 N. Juniper St., Philadelphia, Pa. 

General Electric Co., Schenectady, N. Y. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave. 
South, Minneapolis, Minn. 

National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 


CONTROLS, and Valve Temperature 

(See also Thermostats.) 
Barber-Colman Co., Rockford, Ill. 
Mercoid Corp., 4201 Belmont Ave., Chicago, III. 
Supreme Electric Products Corp., Rochester, N. Y. 
Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 
Ulanet Co., George, 85 Columbia, Newark, N. J. 
Warren Electric Appliance Co., Warren, Pa. 


COPPER, Beryllium 
Riverside Metal Co. Riverside, Burlington County, N. J. 





A& ACOILS 


MAGNET Established 1924 SOLENOID 
Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 
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COILS 


Universal — 


Precision 


Magnets, Solenoids and 


others to specifications 


COILS INCORPORATED 
229 Chapman St., Providence, R. I. 





CORD, Flexible, Heavy Duty; also Lamps 

American Enameled Magnet Wire Co., Port Huron, Mich. 

American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary). 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Diamond Braiding Mills, Chicago Heights, III. 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 

General Electric Co., Section Q-616, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. 

Hazard Insulated Wire Works, Wilkes-Barre, Pa. 

Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 

Rockbestos Products Corp., 705 Nicoll St., New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


CORD, Heater 
(Asbestos covered stove heater cord and range wire.) 
American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Diamond Braiding Mills, Chicago Heights, Ill. 
Driver-Harris Co., Harrison, N. J. ‘‘Verifiex.’’ 
General Cable Corp., 420 Lexington Ave., New York, N. Y. 
General Electric Co., Section Y-615, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. ‘“Deltabeston,’’ ‘“‘Salaman- 
der.”’ 
Hazard Insulated Wire Works, Wilkes-Barre, Pa. 
Hoskins Mfg. Co., Detroit, Mich. 
Rockbestos Products Corp., 705 Nicoll St., New Haven, Conn, 
Roebling’s Sons Co., John A., Trenton, N. J 


CORES, Resistance Coil 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., Akron, Ohio. 

General Electric Co., Schenectady, N. Y. 

Isolantite, Inc., 233 Broadway, New York, N. Y. 

Louthan Mfg. ‘Co., East Liverpool, Ohio. 

Star Porcelain Co., Trenton, N. J. ‘‘Thermolain,’’ ‘‘Lavo- 
lain.”’ 


CORES, Transformer 
Thomas & Skinner Steel Products Co., 1111 East 23rd St., 
Indianapolis, Ind. 


COUNTERS, Magnetic, Electric 
Dunn, Inc., Struthers, 188 N. Juniper, Philadelphia, Pa. 


COUPLINGS, Flexible 
Chicago Rawhide Mfg. Co.,1281 Elston Ave., Chicago, Ill. 
Lovejoy Tool Works, 5020 West Lake St., Chicago, Ill. 


CRANES AND HOISTS 
Robbins & Myers, Inc., Springfield, Ohio. 


DIES AND MOLDS 

Chicago Molded Products Corp., 2144 Walnut, Chicago, Ill. 
Richardson Co., Melrose Park (Chicago), Ill. 

Steinen Mfg. Co., Wm., 164 Pennington St., Newark, N. J. 


DRAFTING MATERIALS. See Equipment, 
Drafting Room. 


DRIVE SCREWS. See Screws, Self-Tapping. 


DRIVES, V-Belit 
Dayton Rubber Mfg. Co. Dayton, Ohio. ‘‘Dayton.’’ 


ELECTRICAL SHEETS. See Steel Sheets, 
Electrical. 


ELECTRODES, Carbon 


—— Carbon Co., Inc., Carbon Sales Division, Cleveland, 
0. 


ELECTRODES, Luminous Tube Sign 


Callite Products Division, 540—39th St., Union City, N. J. 


Universal Clay Products Co., Sandusky, Ohio. 


ELECTRIC VALVES for Water-Gas-Oil-Air 
@ SPRAY-NOZZLES & CONTROLS 


for Air Conditioners 


Supreme Electric Products Corp. 
Rochester, N. Y. 





L-R FLEXIBLE COUPLINGS 


Test samples free to manufacturers. 
NOISELESS — trouble-free—compact 
—low cost. 44” to 10” shaft dia. Write 
LOVEJOY TOOL WORKS 
S020 WEST LAKE STREET CHICAGO, ILLINOIS 


PATERTES 








RIVETS e Stock and to order 

W ASHERS e Non-ferrous metals 

EYELETS e Regular and Special 
SCREW MACHINE 


PRODUCTS 
Since 1869 


The PLUME & ATWOOD Mfg. Co. 
Waterbury, Conn. 


ELECTROPLATING EQUIPMENT 
Grasselli Chemical Co., Inc., Cleveland, Ohio. 


ENGRAVING MACHINES 
Portable Bench and Pedestal Outfits for Marking Metal. 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, III. 


EQUIPMENT, Drafting Room 
Bruning Co., Inc., Chas., 102 Reade St. New York, N. Y. 


E TCHE Ss 
Be HES so., Inc., Box No. 116R, Utica, N. Y. 


EYELETS 

Piatt Bros. & Co., Waterbury, Conn. 

Plume & Atwood Mfg. Co., Waterbury, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FANS 
Torrington Mfg. Co., Torrington, Conn. 


FELT 
Felters Co., Inc., 210 South St., Dept. EM, Boston, Mass. 
Western Felt Works, 4029 Ogden Ave., Chicago, Ill. 


FERRULES 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I. 
Plume & Atwood Mfg. Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FIBRE, Phenol 
Laminated Bakelite; Sheet, Rod, Tube, Gear Stock. 

Continental-Diamond Fibre Co., Newark, Del. 

— Insulation Co., 4638 Spring Grove Ave., Cincinnati, 

0. 

Franklin Fibre-Lamitex Corp., 12th & French Sts., Wilm- 
ington, Del. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. ‘‘Lamicoid.”’ 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Vul-Cot,’’ 
“‘Phenolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 

Synthane Corp., Oaks, Pa. 

Taylor & Co., Inc., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmingten, Del. “‘Ohmoid.”’ 


FIBRE, Vulanized 
Horn Fibre; Sheet, Rod, Tube; Bushings, Washers, Cleats, 
Screw Products. 
a Fibre Products Co., 1402 Walnut, Wilmington, 


Continental-Diamond Fibre Co., Newark, Del. 

Franklin Fibre-Lamitex Corp., 12th & French Sts., Wilm- 
ington, Del. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Il. 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peerless.’’ 
“*Vul-Cot.”’ 

Taylor & Co., Inc., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. ‘‘Fyber- 
oid,”’ ‘‘Ohmoid.”’ 


FINISHES. See Lacquer, Paint, Varnish. 


FLASHERS, Sign 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
South, Minneapolis, Minn. 

Ulanet Co., George, 85 Columbia, Newatk. N. J. 


FLEXIBLE CORD. See Cord, Flexible. 


FLEXIBLE SHAFT MACHINES 
Haskins Co., R. G., 4657 W. Fulton St., Chicago, Il. 
Strand & Co., N. A., 5001 N. Lincoln St., Chicago, Ill. 


FURNACES, Electric 
Annealing, Enameling, Heat sae 
General Electric Co., Schenectady, Y. 
Trent Co., Harold E., 619 N. San St., Philadelphia, Pa. 


FUSE CLIPS AND MOUNTINGS 

Littelfuse Laboratories, 4238 Lincoln Ave., Chicago, Ill. 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I. 
Sherman Manufacturing Co., H. B., Battle Creek, Mich. 


FUSE METAL, See Zinc. 





QUALITY GtrandD SERVICE 


Flexible Shafts and Machines 
Write for Catalog 


N. A. STRAND &CO. 
5001 No. Lincoln St., Chicago 





ELECTRICAL MANUFACTURING 
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Consult COLONIAL 


For Correct Electrical 


PORCELAINS 


Among Colonial's processes 
and finishes, you will find just 
the right porcelain for every 
electrical insulating job. 
For quality and accuracy, 
Colonial Porcelains are 
unsurpassed. 


Material—1B —standard white, 
glazed or unglazed. 
Material—1EWP— white iow 
absorption for radio, etc. 


Material — 215 —Rehactory for 
heater plates, cores, eic. 


Material— 15-5 — The new un- 
glazed gray. 


Material— H5D—R etractory 


tubing for enameled resistors, etc. 


Send us your blue prints and 
inquiries. Engineering help and 
prices furnished promptly by 
experienced executives. 


The COLONIAL 
INSULATOR Co. 


AKRON, OHIO 


Chicago Office—1800 Grace St. 
Telephone, GRaceland 0486 


CREW MACHINE 


PRODUCTS 
PRINGS 26 YEARS OF 


EXPERIENCE 
TOOLS AND DIES—METAL STAMPINGS 


Dependability—Accuracy—Uniformity 
Send us your specifications 


WILLIAM STEINEN MFG. CO. 


164 Pennington Street Newark, N. J. 













CALLITE 


CONTACT POINTS 


TUNGSTEN 
MOLYBDENUM 









SILVER — OTHER PRECIOUS METALS 
@ GREATER El ar @ LONG LIFE 
DEPENDABILITY @ CONTROLLED 
ca pn a BUILT CRYSTAL 
@ STR STRUCTURE 
MECH TANICALLY @ ATTRACTIVELY | 
@ HIGH DENSITY PRICED 
9 DIFFERENT STYLES 500 STOCK TYPES 
CALLITE UTE co. 
540— 39TH STREET UNION CIEY, N.. 
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Seth Thomas 
TRADITIONS 
of Quality and Accuracy 


Achieved in Plastics by 


CONSOLIDATED 
MOLDERS 


Traditionally famous as makers of dependable time pieces, 

Seth Thomas turns to Consolidated plastics for case beauty 
and utility. The Arcolite timer case shown here is a 
striking example of Consolidated’s molded plastic con- 

tribution to Seth Thomas’ modern styling. Proving again 
that products encased in Consolidated plastics have greater 
beauty and durability . . . increased sales appeal! 


CONSOLIDATED 


MOLDED PRODUCTS 
CORPORATION 


Formerly Molded Products Division 
of American Record Corporation 


General Offices and Factory: SCRANTON, PA. 


New York :: Chicago :: Detroit :: Rochester :: Cleveland 














INDEX OF MATERIALS, PARTS, EQUIPMENT, FINISHES 


INSULATION 


Complete Service 


Macallen Mica Products 
Dolph’s Insulating Varnishes 
Vartex Varnished Cambric 
Manco Insulating Papers 
Emerald Brand Cotton Tapes 
Imported Varnished Tubing 
All "Other Insulation Products 


Send for New Catalog 
INSULATION MANUFACTURERS CORP. 


565 W. Washington Bivd. 902 Leader Bidg 
CHICAGO, ILL CLEVELAND, C 
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FUSES, Enclosed 
Colt’s Patent Fire Arms Mfg. Co., 
Conn. 


Elecl. 


Div., Hartford, 


General Electric Co., Section Q-616, Appliance and Merchan 


dise Dept., Bridgeport, Conn. 
Littelfuse Laboratories, 4238 Lincoln Ave., Chicago, Ill. 
FUSES, Potential 
Littelfuse Laboratories, 4238 Lincoln Ave., Chicago, Tl. 


(Surge Protectors.) 


GASKETS 

Franklin Fibre-Lamitex Corp., 12th & French Sts., Wilm- 
ington. Del. 

GEARMOTORS. See Motors. 


GEAR STOCK, Laminated. See Fibre, Phenol. 


GEARS AND PINIONS, Rawhide & Comp. 
Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, Ill. 
Continental-Diamond Fibre Co., Newark, Del. 


Franklin Fibre-Lamitex Corp., 12th & French Sts., Wilm- 
ington, Del. 
Gear Specialties, Inc., 2635 W. Canton St., Chicago, Ill. 
General Electric Co., Schenectady, N. Y. 
“Fabroil,’’ ‘“‘Textoil,’’ ‘“Textolite.’’ 
National Vulcanized Fibre Co., Wilmington, Del. 
Richardson Co., Melrose Park (Chicago), Il. 
Taylor Co., Inc., Norristown, Pa. 
GEARS AND PINIONS, Iron and Steel 
Gear Specialties, Inc., 2635 W. Canton, Chicago, MI. 
GENERATORS 
(See also Plating Generators.) 
Columbia Elec. Mfg. Co., 4500 Hamilton Ave., Cleveland, 


Ohio 


Electric Specialty Co., Stamford, Conn. 


GLUE POTS. See Pots and Ladles. 


HANGERS, Ball and Roller Bearing 
8. K. F. Industries, Inc., Front St., & Erie Ave., Phila., Pa 


HEATING UNITS AND ELEMENTS, See 
Units, Rods, Grids, Elements. 


INSTRUMENTS, Ammeter-Voit-Ohmmeter 
International Resistance Co., 401 N. Broad 8St., Phila., Pa. 
Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 


Triplett Electrical Instrument Co., 316 Harmon Drive, Bluff 
ton, Ohio. 

INSTRUMENTS, Laboratory Standard 

General Electric Co., Schenectady, N. Y. 

Hickok Electrical Instrument Co., 10514 Dupont Ave., Cleve- 


land, Ohio. 
Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 
ee Instrument Co., 316 Harmon Drive, Bluff 
ton i 


“ene Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 


Weston -— 
Newark, 


INSTRUMENTS, Pocket 
Columbia Elec. Mfg. Co., 4500 Hamilton Ave., 


Ohio. 
Roller-Smith Co., 
Weston Elec. 

Newark, N. 


Instrument Corp., 582 Frelinghuysen Ave., 


Cleveland, 


ee Corp., 


INSTRUMENTS, Portable and Switchboard 
Clough-Brengle Co., 
(Oscillographs. ) 
General Electric Co., Schenectady, N. Y. 
G-M Laboratories, Inc., 
Hickok Electrical Instrument Co., 
land, Ohio. 

Triplett Electrical Instrument Co., 
ton, Ohio. 

Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 


10514 Dupont Ave., 


NOW READY-NEW 
LITTELFUSE CATALOG 
Send for your free copy 

Handbook of valuable information on’ 
Instrument Littelfuses, Neon Voltage 
Fuses and Pilot Lights, Etc. Tear out 
ad, sign name on margin and mail. 
LITTELFUSE LABS 
4238 Lincoln Ave. Chicago, Ill. 
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2140 Woolworth Bidg., New York, N. Y. 
582 Frelinghuysen Ave., 


1130—R. W. Austin Ave., Chicago, Il. 


1737-A Belmont Ave., Chicago, III. 
Cleve- 


316 Harmon Drive, Bluff- 


Taek 


MAGNETS 


Dependability—Write Us 


THOMAS & SKINNER 
STEEL PRODUCTS CO. 


1111 East 23rd Street Indianapolis. Inc 


LAMINATIONS 


Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 
Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 


‘a. 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. “‘Iiluminometer,”’ ‘‘Pin-Jack.’’ 


INSTRUMENTS, Resistance Bridge 
Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 


INSULATION (Insulating, Insulators) 
Beads. See Beads, Insulating. 
Ceramic. See Insulation, Ceramic. 
Composition. See Molded Insulation. 
Compounds. See Wax and Compounds. 












Fibre. See Fibre, Phenol & Fibre, Vulcanized. 
Molded. See Molded Insulation. 
Paint. See Paint, Varnish, Lacquer. 


Slot. See Slot Insulation. 

Tubing. See Tubing, Varnished Fabric. 
Varnish. See Lacquer, Paint, Varnish. 
Wax, See Wax and Compounds. 


INSULATION, Ceramic 
Special Shapes, Insulating Beads, Washers, Bushings, etc. 
Isolantite, Inc., 233 Broadway, New York, N. Y. 


KNOBS & DIALS, Radio and Instrument. 
Kurz-Kasch Co., Dayton, Ohio. 


LACQUER, PAINT, VARNISH 

Acme Wire Co., New Haven, Conn. 

Dolph Co., John C., 168 Emmett, Newark, N. J. ‘‘Chinalak.”’ 
“Electric Lacquer.”’ 

General Electric Co., Section Q-616, Appliance and Merchan- 
ise Dept., Bridgeport, Conn. ‘‘Glyptal.’ 

Impervious Varnish Co., Koppers Bldg., Pittsburgh, Pa. 

Insulation Manufacturers Corp., 565 W. Washington Bivd., 

Irvington, N. J. 


Chicago, Ill. 
Irvington Varnish & Insulator Co., 
Mica Insulator Co., 200 Varick, New York, N. Y. “‘Linolac.’’ 
Roxalin Flexible Lacquer Co., Inc., 800-5 Magnolia Ave., 
Elizabeth, N. J. 
Sherwin-Williams Co., Cleveland, Ohio. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
Zophar Mills, Inc., 242-246 Lorrain St., Brooklyn, N. Y. 


LAMINATED INSULATION. See Fibre, 
Phenol. 

LAMINATED METALS. See Thermostatic 
Metal. 

LAMINATIONS. See Cores, Transformer. 


LAMP CORD. See Cord, Flexible. 


LAMPS, Glow 


General Electric Vapor Lamp Co., 887 Adams Street, Ho- 
boken, N. J. 


LATHES 
South Bend Lathe Works, 
Bend, Ind. 


LAVA 
American Lava Corp, Chattanooga, Tenn. 


LIGHTS, Pilot 

Kirkland Co., H. R., 75 West St., New York, N. Y. 

Littelfuse Laboratories, 4238 Lincoln Ave., Chicago, Ill. 
(Pilot & ‘‘Ded-Fuse’’ Indicators.) 


LUGS, Copper 
Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., 


Conn. 
General Electric Co., Schenectady, N. Y. 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, I11. 
Iisco Copper Tube & Products Co., 
Cincinnati, Ohio. 
Krueger & Hudepohl, 8rd & Vine Sts., Cincinnati, Ohio. 
Patton-MacGuyer Co., 17 Virginia Ave., 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Wolverine Tube Co., 1441 Central Ave., Detroit, 


LUMINOUS SPECIALTIES 
General Electric Co., 
dise Dept., 


303 E. Madison St., South 


Mich. 


Bridgeport, Conn. ‘‘Radifeye.’’ 


ALSIMAG LAVA 


AMERICAN LAVA CORPORATION 
Chattanooga, Tennessee 


Manufacturers of Ceramic Insulation 
for over one-third of a century. 


Branch Offices in all principal cities. 


Hartford, 


Inc., 5629 Madison Road, 


Providence, R. I. 


Section Q-616, Appliance and Merchan- 





IMPERVIOUS! 


INSULATING VARNISH 


Electrical Insulating 
Varnishes, Lacquers 
and Compounds 






MPERVIOUS VARNISH CO. 
Koppers Bldg., Pittsburgh, Pa. 





MAGNESIUM ALLOYS 


Castings, Forgings, — Plates, Strips, Structural 
Shapes, Extruded Secti 

Dow Chemical Co., Dewnetel Division, Midland, Mich. 
**‘Dowmetal.”’ 


MAGNETS, Liftin 


9g 
* Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 


MAGNETS, Permanent 


Thomas & Skinner Steel Products Co., 1111 East 23rd St., 
Indianapolis, Ind. 


MALLETS, Rawhide 
Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, Ill. 


MARKERS AND STAMPERS, Metal 
(See also Engraving Machines.) 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, Ill. 


MATERIALS, Drawing 
Bruning Co., Inc., Chas., 102 Reade St., New York, N. Y. 


MELTING POTS, LADLES. See Pots & Ladles. 


METERS. See Instruments. 
MICA 
Shades. See Shades, Mica. 


Tape. See Tape, ca. 
Undercutters. See Slotting Machines & Tools. 


MICA 

Brand & Co., Wm., 268 Fourth Ave., New York, N. Y. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Micabond.’’ 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Macallen Co., 16 Macallen, Boston, Mass 

Mica Insulator Co., 200 Varick, New York, N, » * ““Macinite. Ee 

New England Mica Co., Waltham, Mass. ‘“Y-26. 

— Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
a. 


MOLDED INSULATION 

American Insulator Corp., New Freedom, Pa. 

Bakelite Corp., 247 Park Ave., New York, N. 

Chicago Molded Products Corp., 2144 Walnut, eee Th. 

Consolidated Molded Products Corp., Scranton, Pa. ‘‘Laca- 
nite,’’ ‘‘Phenolic,”’ ‘‘Arcolite.’’ 

Formics Insulation Co., 4638 Spring Grove Ave., Cincinnati, 


hi 
Franklin Fibre-Lamitex Corp., 12th & French Sts., Wilm- 


ington, Del. 
General Electric Co., Plastics Dept., Pittsfield, Mass. 
“*‘Cetec,’’ ‘“‘Textolite,’’ ‘‘Mycalex.’ 


Cnet a. Inc., 165 Walck Road, North Tonawanda, 
urez.” 

sean Kasch Co., Dayton, Ohio. 

Macallen Co., 16 Macallen, Boston, Mass. 

Richardson Co., Melrose Park (Chicago), Tl. ‘‘Insurok.’’ 

Watertown Mfg. Co., 2 Porter Street, Watertown, Conn. 

a at & Mfg. Co., Room 5-N, East Pittsburgh, 
a. ‘“Micarta.’’ 


MOLDING DIES. See Dies & Molds. 


wee Wire, Rods, Sheets & Special 
apes 
Callite Products Division, 540—39th St., 


MONEL METAL 
Driver-Harris Co., Harrison, N. J. 


MOTOR STARTERS. See Controllers, Motor. 


MOTORS 

Baldor Electric Co., 4348 Duncan Ave., St. Louis, Mo. 
Barber-Colman Co., Rockford, Il. 

Bendix Marine Products Company, 754 Lexington Ave., 
Ohio 8t., oes Th. 


Brooklyn, N. Y 
Delco Appliance ‘Corp., Rochester, N 


Union City, N. J. 


Bodine Elec. Co., 2256 W. 

Delco Products Corp., “Dayton, Ohio. 

Dumore Company, Dept. 106- E, Racine, Wis. 

Electric Specialty Co., Stamford, Conn. 

Emerson Elec. Mfg. Co., St. Louis, Mo. 

Fairbanks, Morse & Co., Dept. I-431, 900 S. Wabash Ave., 
Chicago, Ill. 

General Electric Co., Schenectady, N. Y. 

Holtzer-Cabot Elec. Co., 125 Amory S8t., 


Boston, Mass. 






SHERMAN 1 $S0l4 Through Jobbers 


Side formed—two hole—center formed—angle— 
automotive—heavy duty. 


H. B. SHERMAN MFG. CO., Battle Creek, Mich. 


* @ SOLDERING LUGS 






ELECTRICAL MANUFACTURING 
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UNIVERSAL 
PORCELAIN 


Stands Up — Looks Better — Made of Best Materials 


Dimensions held to extremely close limits. Competent en- 
gineering service free to customers. Careful design assures 
sound pieces, free of internal stresses. Ends assembly troubles, 
being always exact to dimensions. Send specifications or blue 
prints for quotation. Orders filled promptly. 

Porcelain in attractive colored glazes. 


Universal Clay Products Co. 
SANDUSKY, OHIO 


Chicago Office 
107 N. Wacker Drive 


K&H tee cis 
T.C.1— 4° I 


K & H No. T. C.4 & T.C. 1 are designed to meet 
the manufacturers’ requirements for a low-cost 
solderless terminal connector with a wide range of 
wire sizes in one unit. 














These connectors embody several essential fea- 
tures not found in connectors heretofore designed 
for the same purpose. T.C. connectors are a part 
of the switch construction. They supplant the 
usual contact plate or insert necessary to the ordi- 
nary lug terminal connection, as well as the old 
style lug itself. 


~panp{Minimized dimensions. 
IMPORTANT | ow cost. Wide wire Range. 


*|No extensions to swing into contact. 






KRUEGER & HUDEPOHL 
Third & Vine Sts. Cincinnati, Ohio 
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FOR EFFICIENCY 


-e-CUSTOMER-SATISFACTION 
DELCO APPLIANCE MoTors 





COMPACT... 
DURABLE... 
EASY TO INSTALL.. 


FOR QUIETNESS . . . 
ECONOMY OF 
OPERATION 





— a minimum of owner-attention, Delco 
Appliance Motors are fitted with special bearing con- 
struction to give ample initial lubrication—needing less 
frequent lubrications thereafter. Compact, durable, 
trouble-free, these motors run with wrist watch quiet- 
ness on low voltage currents, give life-time service. 
Delco Appliance Motors are genuinely economical. . . 
create customer-confidence. A product of General Motors. 


USES 


Automobile heaters, fans and de- 
frosters. Small blowers, cooling 
and ventilating fans and other 
low voltage appliances. 


VOLTAGES 


For operation on 6, 12 orj32 volts 
direct current. 


MOUNTINGS 


Cradle, base, stud or flange 
mountings. 


DRIVE 


Single or double-end drive. Single- 
end type available with drive at 
either end. 


WINDINGS 


Windings are machine wound and 
well insulated. 


BEARINGS 
Self aligning, precision fitted. 
Ample oil reservoirs requiring a 
minimum of lubrication attention. 


ARMATURE 


Ruggedly constructed for quiet- 
ness and smooth running under 
all operating conditions. 


BRUSHES 


Selected box-type brushes to in- 


sure long brush and commutator 
life. 


FINISH 


Black lacquer finish is standard. 
Special finishes to order. 


Wee Our engineers will be glad to assist you with 


your motor problems. 


Mail coupon below. 


DELCO APPLIANCE CORP., ROCHESTER, N. Y. 


We Ox tat, 2% Sn dec Cas ME os ve hn cans H. P. 
eer ee series........shaded pole........split phase motor 
aoe eats ata volts 
Pee a5 TEEN wan tnd «dela ons Get deans’ fat 
dh «Ubi aciinbiaaen ces en 
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INDEX OF MATERIALS, PARTS, EQUIPMENT, FINISHES 


PHOSPHOR BRONZE 


in sheets and rolls 


especially adapted 
for electrical purposes 


Also brass, bronze and nickel silver 


We solicit your inquiries 


WATERBURY ROLLING MILLS, INC. 
660 Watertown Ave., Waterbury, Conn. 


Standard or Special Applications 
Put your problems up to us 


STRUTHERS DUNN, INC. 
138 N. Juniper Street Philadelphia, Pa. 


Kendrick & Davis Co., Inc., Lebanon, N. H. 

Master Elec. Co., Dayton, Ohio. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 

Robbins & Myers., Inc., Springfield, Ohio. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, Ill. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
Pa. 


NAILS 
Hassall, Inc., John, 400 Oakland St., 
NAME PLATES 


American Emblem Co., Inc., 


NICKEL-SILVER 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 

Plume & Atwood Mfg. Co., Waterbury, Conn. 

Riverside Metal Co., Riverside, Burlin County, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, mn. *‘Adnic.’’ 

Seymour Mfg. Co., 49 Franklin St., Seymour, Conn. 

Waterbury Rolling Mills, Inc., 660 Watertown Ave., 
Waterbury, Conn. 


Brooklyn, N. Y. 


Box No. 116R, Utica, N. Y. 


NUTS, Machine Screw and Acorn 
Blake & Johnson Co., Waterville, Conn. 


NUTS, Wing 
Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N. Y. 


OHMMETERS. 


OILERS 
Speedway Mfg. Co., 1828 So. 52nd Ave., 


OSCILLOGRAPHS. See 
Testers. 


OVENS, Industrial and Laboratory 

Annealing, Drying, Temper Drawing, Mold Baking, Etc. 
General Electric Co., Schenectady, N. Y. 
Harold E., 619 N. 54th 8St., 


See Instruments. 


Cicero, Til. 


Instruments, also 


Trent Co., Philadelphia, Pa. 
PAINT. See Lacquer, Paint, Varnish. 
PAPER, Insulating 


Fish Paper, Press Board, Fibre Board, Fuller Board. 
Brand & Co., Wm., 268 Fourth Ave., New York, N. Y. 
ps Fibre Products Co., 1402 Walnut, Wilmington, 

el. 
Continental-Diamond Fibre Co., Newark, Del. 
Cottrell Paper Co., Inc., Fall River, Mass. 
Franklin Fibre-Lamitex Corp., 12th & French Sts., Wilm- 
Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Il. 


ington, Del. 
Irvington Varnish & Insulator Co., Irvington, N. J 


Mica Insulator Co., 200 Varick, New York, N. Y. ‘‘Arma- 
tite,’ “‘Armo,”’ ‘“‘Micanite.’’ 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Campbel- 
lite,” “‘C-F,’’ ‘*Peerless.’’ 

Taylor & Co., Inc., Norristown, Pa. 

West Virginia Pulp & Paper Co., 230 Park Ave., New York, 


N. Y. ‘‘Electrite,’’ ‘‘Densite.’’ 
Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 


Pa 
Wilmington Fibre Specialty Co., 
beroid.’ 


PEGS, Armature 

Insulation Manufacturers’ Corp., 565 W. Washingten Blvd., 
Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

National Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., Bridgeport, Conn. 


Wilmington, Del. “Fy- 
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CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are 

made with the thought con- 

stantly in mind that, above 

all, contact ae mast 
function with unvarying reliabile 
ity. We make them of platinum 
iridio-platinum, silver and special 
alloys. Our thermostatic metal is 
made for high and low tem 
atures. Baker Non-Rusting 
mostatic metal is for use where 
contact with steam or hot water 
is part of the problem. 


BAKER & CO., INC. 
54 Austin St., Newark, N. J. 





PHOSPHOR BRONZE 

Driver-Harris Co., Harrison, N. J. 

Phosphor Bronze Smelting Co., 2200 Washington Ave., Phila- 
delphia, Pa. 

Riverside Metal Co., Riverside, Burlington County, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 

Waterbury Rolling Mills, Inc., 660 Watertown Ave., Water- 
bury, Conn. 


PHOTOELECTRIC CELLS AND TUBES 

G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, Ill. 

General Electric Co., Schenectady, N. ¥. 

Weston Electrical Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. ‘‘Photronic.’’ 

PHOTOELECTRIC EQUIPMENT 

G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, Ill. 

PILLOW BLOCKS, Ball and Roller Bearing 

S. K. F. Industries, Inc., Front St. & Erie Ave., Phila., Pa. 


PILOT LIGHTS, 


PINS, Cotter 
Hubbard Spring Co., 


See Lights, Pilot. 


M. D. Pontiac, Mich. 


PLATES, Resistance Carbon 

Becker Brothers Carbon Co., 223 N. Ashland Ave., eee. Ill. 

Morganite Brush Co., Inc., Long Island City, N. Y. 

—- Carbon Co., Inc., Carbon Sales Division, Cleveland, 
io. 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 


PLATING GENERATORS 
Columbia Elec. Mfg. Co., 4500 Hamilton Ave., Cleveland, 


Ohio. 

Kendrick & Davis Co., Lebanon, N. H. 
PLATINUM 
Baker & Co., Inc., 


54 Austin, Newark, N. 
Wilson Co., H. A., 


J. 
105 Chestnut, Newark, N. J. ‘*Wilco.’”’ 


PLUGS & CORD SETS 

American Steel & Wire Co. 208 8. La Salle St., Chicago, 
Til. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Benjamin Elec. Mfg. Co., Des Plaines, Ill. (Swivel.) 

Diamond Braiding Mills, Chicago Heights, Iil. 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 

General Electric Co., Section Q-616, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. ‘‘Ge-Flex,’”’ ‘“‘Tell-tale Tap,’’ 


**Unicord.”’ 
Holyoke Co., Inc., 720 Main St., Holyoke, Mass. ‘‘Gilbert.”’ 
Rockbestos Products Corp., 705 Nicoll St., New Haven, Conn. 
PLUGS & SOCKETS, Radio 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 
POINTS, Contact 

Platinum, Silver, Tungsten and Special Alloys. 
Baker & Co., Inc., 54 Austin, Newark, N. J. 
Callite Products Division, 540—89th Street, Union City, N. J. 


Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. ‘‘Wilco.”’ 


PORCELAIN, Special ow 

Akron Porcelain Co., Akron, 

American Lava Corp., (ey Tenn. 

Colonial Insulator Co., Akron, Ohio. ‘‘Porcelex.’’ 

Louthan Mfg. Co., East Liverpool, Ohio. ‘“‘Elemite.’’ 

Star Porcelain Co., Trenton, N. J. “‘Nu-Blac,’’ ‘“Thermolain,”’ 
Universal Clay Products Co., Sandusky, Ohio. 


POROUS CUPS 
“*Vitrolain,’’ “‘Lavolain.’’ 


(Unglazed earthenware cups for primary (wet) batteries.) 
Colonial Insulator Co., Akron, Ohio. 


POTS & LADLES, Melting 

Dunn, Inc., Struthers, 188 N. Juniper, Phila., Pa. ‘“Dunco.”’ 

Sta-Warm Electric Co., 565 N. Chestnut St., Ravenna, Ohio, 
(Glue and Solder Pots and Wax Pouring Heaters) ‘‘Tri- 


plex.’’ 
Trent Co., Harold E. 619 N. 54th St., Philadelphia, Pa. 


PRESSES, Binding Clip & Terminal 
Rich & Co., H. 8. 180 South Water St., Providence, R. I. 


PULLEYS, Steel 
Dayton Rubber Mfg. Co., Dayton, Ohio. ‘‘Dayton.’’ 


PUMPS, Vacuum 
General Electric Co., Schenectady, N. Y. 


RADIO INTERFERENCE ELIMINATORS 
Solar Mfg. Corp., 599 Broadway, New York, N. Y. 








RELA Y S| 
Made to your specifications. Tell 
us your problem, or send blue 


prints and we'll submit samples 
and estimates. 


The 


W. H. REISNER MFG. CO. 


Inc. 
Hagerstown, Md. 


SOFT and 
_ HARD RUBBER 
MOLDING 
sae bo 


extension lights, 
ete., keyless 


and snap switch 
types. Custom 
molding to electrical 
trade specifications. 
Send us your in- 
quiries. 


CASTLE RUBBER CO. 


Butler, Pa. 


RADIO TUBE & LAMP PARTS 
Filament, Support Wires, Strip, Screen, Mesh Plates 
Tubing, Special Stampings and Screws. 
Callite Products Division, 540—39th St., Union City, N. J. 
Driver-Harris Co., Harrison, N. 


J. 
Roebling’s Sons Company, John A., Trenton, N. J. 


RECEPTACLES, Plug, Heavy Duty 
General Electric Co., Section Q-616, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. 


RECTIFIERS 

B-L Electric Mfg. Co., Dept. A, St. Louis, Mo. 

General Electric Co., Section Q- 616, ‘aapinenee and Merchan- 
dise Dept., Bridgeport, Conn. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. (Dry Disc.) 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermostats.) 
Dunn, Inc., Struthers, 188 N. Juniper, Phila., Pa. ‘‘Dunco.”’ 
Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
South Minneapolis, Minn. 
Wilcolator Co., 17 Nevada St., Newark, N. J. 


REGULATORS, Voltage 
Roller-Smith Co., 2140 Woolworth Bidg., New York, N. Y. 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1019 W. Van Buren 
maiz “Marin ‘Products Company. 194" Lexington A 

ne s Company, 75 ngton ve., 

Brooklyn, N. Y. 

Dunn, Inc., Struthers, 188 N. Juniper, Phila., Pa., ‘““Dunco,”’ 
“Mid Getts.’’ 

Edison Electrical Controls Division of Thos, A. Edison Inc., 
43 Lakeside Ave., West Orange, N. J. 

G-M Laboratories, Inc., 1737-A aaa Ave., Chicago, IIL. 

General Electric Co., Schenectady, N i ee 

Guardian Elec. Mfg. Co., 1627 West Walnut 8t., Chicago, Tl. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Kurman Elec. Co., 241 Lafayette St., New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chieago, Th. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
South, Minneapolis, Minn. 

Reisner Mfg. Co., Inc., W. H., Hagerstown, Md. 

Roller-Smith Co., 2140° Woolworth Bldg., New York, N. ¥- 

Ward Leonard Elec. Co., 34 South St., Mt. ‘Vernon, ) 

aeons Elec, & Mfg. Co., Room 5-N, East Pittsburgh, 


Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, J. 


N. 
Wilcolator Co., 17 Nevada St.. Newark, N. J. 


RELAYS, PHOTOELECTRIC 
G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, Ill. 


RESISTORS 
Aerovox Corp., 81 Washington St., Brooklyn, N. 
Allen-Bradley Co., 1309 8S, First, Milwaukee Wis. 
Electrad, Inc., Dept. EM-6, 175 Varick St., New York, N. Y. 
Electrical Coil Winding Co., 2731 Saunders, Camden, N. J. 
General Radio Co. Cambridge, Mass. 
Ohmite Mfg. Co., 4843 Flournoy St., Chicago, Ill. 
Precision Resistor Co., 385 Badger Ave 
619 N. 54th St... Philadelphia, Pa. 
Elec. Co., 34 South St., Mt. Vernon, N. Y. 


Trent Co., as E., 
Ward Leonard 

RESISTORS AND GRID LEAKS, neste 
Aerovox Corp. 81 Washington St., Brooklyn, N. 
Allen-Bradley Co., 1309 8. First St., Milwaukee, Wis. 
Electrad, Inc., Dept. EM-6, 175 Varick St., New York, N. Y. 
International Resistanee Co., 401 N. Broad 8t., Philadelphis, 


Pa. 
Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 
Ohmite Mfg. Co., 4843 Flournoy St., Chieago, Ill. 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


ELECTRICAL MANUFACTURING 
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In Cleveland zi. 
OvheHOLLENGEN 
In Columbus tii. 


O@aheNEIL HOUSE 
Othe BILTMORE 
In Alvron iti. 
OTheMAY FLOWER 
In Toledo iti. 
Ov7he NEW SECOR 
In Savannalt (Ca) iti. 
OvseGENL OGLETHORPE 


In Mhiami Beach ii 


O7feFLEETWOOD 
DeWitt Operated Hotels 


Unusually Comfortable Rooms at Reasonable Rates, and the 
finest of Food and Beverages, Carefully Prepared and Served. 











Flexible - Unbreakable 
Efficient - Inexpensive 


WEACO 
WOVEN 
GRIDS 


The ideal heating ele- 
ment or resistor unit. 


Also Temperature and 
Pressure Controls 


Heating Elements 


Write for Bulletin 


WARREN ELECTRIC APPLIANCE CORP., Warren, Pa. 





Our regular service offers three 
grades of tough, high dielectric, 
paper. If you require something 
different, speak up! Combining 
your ideas and ours should produce 
the paper to suit you. 


Insulating Paper 


Made in Ready-Slit 
CONTINUOUS 


COILS 


Samples and Prices on Request 


“COTTRELL PAPER CO., INC. 
FALL RIVER, MASSACHUSETTS 
MILL AT ROCK CITY FALLS, N. Y. 


















@ Because of the limitations of some 
one material, many an otherwise prac- 
tical design has been stymied some- 
where between the blue print and the 
production line. 


Inthe manufacture of motor and other 
coil windings, Vega Chromoxide limits 
the space factor problem and at the 
same time combines the refractory qual- 
ities of Class B insulation with the flex- 
ibility of enameled wire. These qualities 
of Vega Chromoxide have been adapted 
with singular success to meet the de- 
sign problems of some of the largest 
motor and equipment manufacturers 
in the electrical industry. 


We would like to acquaint you and 
our engineers with the possibilities 
afforded by the use of Vega Chromox- 
ide Insulated Magnet Wire. A request 
will bring test samples and rectangular 
shapes as well as the standard gauges. 


VEGA 









Branches in 
Principal 
Cities 


WIRE 


Made by AMERICAN ENAMELED MAGNET WIRE 
COMPANY, Port Huron, Michigan. Manufacturers of 
ENAMELED MAGNET wire... ANTENNA wire... 
ANNUNCIATOR wire... AUTOMOTIVE cable... 
BARE COPPER wire... FLEXIBLE cords ... LAMP 
cord... RADIO wire .. . RUBBER COVERED wire 
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PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 
Purposes, Natural 
Black, Oil Finish 


Quarries: _ 
Monson, Maine 


Office, Portland, Maine 


RHEOSTATS 

Motor Control, Meter Testing 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Electrad, Inc., Dept. EM-6, 175 Varick St., New York, N. Y. 
G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, Ill, 
General Electric Co., Schenectady, N. Y. 
General Radio Co., Cambridge, Mass. 
National Electric Controller Co., 5309 Ravenswood Ave., Chi- 


cago, Ill. 

Ohmite Mfg. Co., 4843 Flournoy St., Chicago, Il. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. ¥ 

Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
Pa. 


RHEOSTATS, Electroplating 
Grasselli Chemical Co., Cleveland, Ohio. 


RHEOSTATS AND POTENTIOMETERS, 
Radio 

Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis. 

Electrad, Inc., Dept. EM-6, 175 Varick St., New York, N. Y. 

G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, Ill. 

National _— Controller Co., 5309 Ravenswood Ave., Chi- 
cago, 

Ohmite Miz. Co., 4843 Flournoy 8t., Chicago, Ill. 


RIVETS 

Blake & Johnson Co., Waterville, Conn. 

Hassall, Inc., John. 400 Oakland St., Brooklyn, N. Y. 
Plume & Atwood Mfg. Co., Waterbury, Conn. 


RUBBER, Hard and Soft Molded 
Castle Rubber Co., Butler, Pa. 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 


SET SCREWS, Self-Lockin 


ae Lock Washer Co., 2533 N. Keeler Ave., Chicago, 
ll. 


SCREW DRIVING MACHINES 
Haskins Co., R. G., 4657 W. Fulton 8t., Chicago, Ill. 


SCREW MACHINE PRODUCTS 
Aluminum Company of America, 2179 Gulf Bldg, Pittsburgh, 


Pa. 
Barnes Co., Wallace, Bristol, Conn. 
Blake & Johnson Co., Waterville, Conn. 
— Fibre Products Co., 1402 Walnut, Wilmington, 


Franklin Fibre-Lamitex Corp., 12th & French Sts., Wilm- 
ington, Del. 

Linden & Co., 891 Broad, Providence, R. I. 

National Vulcanized Fibre Co., Wilmington, Del. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Plume & Atwood Mfg. Co., Waterbury, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Reisner Mfg. Co., Inc., W. H., Hagerstown, Md. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Steinen Mfg. Co., Wm., 164 Pennington St., Newark, N. J. 

Wilmington Fibre Specialty Co., Wilmington, Del. 


SCREWS, Machine 

Blake & Johnson Co., Waterville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SCREWS, Self Tapping, Sheet Metal and Cap 
Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N.Y. 


SCREWS, Set 
Blake & Johnson Co., Waterville, Conn. 
Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N. Y. 


SCREWS, Tapping 
aoe Lock Washer Co., 2533 N. Keeler Ave., Chicago, 


SCREWS, Thumb 
Blake & Johnson Co., wees, Conn. 
Parker-Kalon Corp., Dept. , 190 ‘Varick St., New York, N.Y. 


SHADES, Mica 
Mica Insulator Co., 200 Varick, New York, N. Y. 
New England Mica Co., Waltham, Mass. 


SHEETS, Iron 
American Rolling Mill Co., Middletown, Ohio. ‘‘Armco.”’ 





NATIONAL * 


RHEOSTATS 


Ask for Catalog No. i 
National Electric Controller Co. 
5309 Ravenswood Ave., Chicago, Ill. 
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SHEETS, Steel 

American Rolling Mill Co., Middletown, Ohio. “‘Armco.’’ 

American Sheet & Tin Plate Co., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

American Steel & Wire Co., 208 8S. La Salle St., Chicago, 
Tll. (United States Steel Corp. Subsidiary.) 

Empire Sheet & Tin Plate Co., Mansfield, Ohio. 

Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Dept. E. M., Cleveland, Ohio. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


SHELLS, Screw Socket 
Patton-Macguyer Co., 17 Virginia Ave., Providence, RB. I. 


SILVER 

Baker & Co., Inc., 54 Austin, Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 

Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil-Fos.’’ 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. ““Wilco.”’ 


SLATE 
(For Switchboard Slabs and Barriers.) 
Portland-Monson Slate Co., Portland, Me. 


SLOT INSULATION 
Cottrell Paper Co., Inc., Fall River, Mass. 


SLOTTING MACHINES AND TOOLS, Com- 
mutator and Armature 
(Mica Undercutters.) 

General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Ill. 


SOCKETS AND RECEPTACLES, Lamp 
Benjamin Electric Mfg. Co., Des Plaines, Ill. 


G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, Ill. 
General Electric Co., Section Q-616, Appliance and Merchan- 


dise Dept., Bridgeport, Conn. 
SOLDER, Self-fluxing 


Gardiner Metal Co., 4818 So. Campbell Ave., Chicago, Ill. 


Ruby Chemical Co., 60 McDowell St., Columbus, Ohio. 
SOLDER, Silver 


Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil-Fos.”’ 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. ‘‘Wilco.”’ 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 


Gardiner Metal Co. 4818 So. Campbell Ave., Chicago, III. 
General Electric Co., Section Q-616, Appliance and Merchan- 


dise Dept., Bridgeport, Conn. 
Ruby Chemical Co., 60 McDowell St., Columbus, Ohio. 


SOLDERING IRONS 
General Electric Co., Schenectady, N. Y. 
Sta-Warm Electric Co., 565 N. Chestnut St., Ravenna, Ohio 


Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 


Vulean Elec. Co., Lynn, Mass. 
SOLDERING POTS. See Pots & Ladles. 
SOLENOIDS. See Coils, Finished. 


SPRINGS 


American Steel & Wire Co., 208 S. La Salle St., Chicago 
Til. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Bristol, Conn. 

Barnes-Gibson-Raymond, Inc., 

Dunbar Bros Co., Bristol, Conn. 

Gibson Co., Wm. D., 1800 Clybourn Ave., Chicago, Ill. 

Hubbard Spring Co., M. D., Pontiac, Mich. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Raymond Mfg. Co., Corry, 


Pa. 
Steinen Mfg. Co., Wm., 164 Pennington St., Newark, N. J. 


STAMPINGS, Small, Non-metallic 
Continental-Diamond Fibre Co., Newark, Del. 


Franklin Fibre-Lamitex Corp., 12th & French Sts., Wilm- 


ington, Del. 
Richardson Co., Melrose Park (Chicago), Tl. 


STAMPINGS, Small, Metal 

American Emblem Co., Inc., Box No. 116R, Utica, N. Y¥. 
Barnes Co., Wallace, Bristol, Conn. 

Benjamin Electric Mfg. Co., "Des Plaines, Ill. 

Guarantee Specialty <s Co., 9610 Carr Ave., Cleveland, O. 
Hubbard Spring Co., M. D., Pontiac, Mich. 

Krueger & Hudepohl, 8rd & Vine Sts, Cincinnati, Ohio. 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I. 
Plume & Atwood Mfg. Co., Waterbury, Conn. 

Raymond Mfg. Co., Corry, Pa. 

Reisner Mfg. Co., Inc., W. H., Hagerstown, Md. 

ene Lock Washer Co., 2533 N. Keeler Ave., Chicago, 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Steinen Mfg. Co., ‘wm., 164 Pennington St., Newark, N. J. 

Thomas & Skinner Steel Products Co., 1111 East 23rd St., 
Indianapolis, Ind. 


STARTERS, Motor. See Controllers, Motor. 


POWREX MERCURY SWITCHES 


For All Control seperti 
Heavy Duty Types for Severe Service 


POWREX SWITCH COMPANY 


Formerly Engineering Products Corp. 
190 Willow St. Waltham, Mass. 





SCREW MACHINE 


LINDEN & COMPANY 
tn Brass or Steel 891 Broad St., Providence, R.1. 








6400 Miller Ave., Detroit. 





is made in both acid and rosin core in various 
alloys, gauges and core sizes. Its uniform high 








— assures better and faster work. 

e also make solid wire, bar and pellet solders. 
EASTERN SALES OFFICE AND WAREHOUSE 

DAVID M. KASSON & CO., 264 Canal St.. New York 


Ss 
a lardiner = 
me EN imerac co. , 


4818 SO. CAMPBELL AVE., CHICAGO, ILL. | 


STEEL BARS & SHAPES 

American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary.) 

Ryerson & Son., Inc., Jos. T., Chicago, Ill. 


STEEL SHAFTING, Screw Stock 
Ryerson & Son., Inc., Jos. T., Chicago, Il. 


STEEL SHEETS, Electrical 

American Rolling Mill Co., Middletown, Ohio. ‘‘Armco.”’ 

American Sheet & Tin Plate Co., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Empire Sheet & Tin Plate Co., eae, Ohio. 

Granite oy Steel a, Granite City, Ill. 

Newport Rolling Mill Co., N 


ewport, Ky. 
Republic os Corp., Dept. E. M., Cleveland, Ohio. 
Ryerson & Son, Inc., Jos. T., Chicago, Ti. 


STEEL SHEETS, Enameling 

American Rolling Mill Co., Middletown, Ohio. “‘Armco.’’ 

American Sheet & Tin Plate Co., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Empire Sheet & Tin Plate Co., Mansfield, Ohio. 

Granite oy. — Co., Granite City, Ill. 

Newport Rolling Mill Co., = » ae 

Republic Steel Corp., Dept. E. M., Cleveland, Ohio. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL, Stainless 





Acme Steel Co., 2846 Archer Ave., Chicago, Ill. (Strip) 
*“Superstrip.’’ 
American Rolling Mill Co., Middletown, Ohio. (Strips, 


Sheets, Plates.) “Armco.” 
American Sheet & Tin Plate Co., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 
American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Til. (United States Steel Corp. Subsidiary.) 
Republic Steel Corp., Dept. E. M., Cleveland, Ohio. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL, Strip 

Acme Steel Co. 2846 Archer Ave., Chicago, Ill. (Cold and 
Hot Rolled, Galvanized.) ‘‘Superstrip.’’ 

American Rolling Mill Co., Middletown, Ohio. 

American Sheet & Tin Plate Co., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

American Steel & Wire Co., = 9 > ia Salle St., Chicago, 
Til. (United States Steel Subsidiary.) 

Barnes Co., Wallace, Bristol, n. (Hot Rolled.) 

Republic Steel Corp., Dept. E. M., Cleveland, Ohio. 

Ryerson & Sons, Ine., Jos. T., Chicago, Tl. 

Thomas Steel Co., Warren, O. (Bright Finish, Zine Coated, 
Copper Coated.) ‘“Thomastrip.”’ 


STRIPPERS, Wire 

i Products pO 2309 S. State St., Chicago, Ill. 
h Type and Hand Type.) 

Wire —y - 4-2 Co., 1727 Eastham Ave., East Cleveland, Ohio. 


SWITCHES, Heater 

General Electric Co., Section Q-616, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. “Diamond H.” 


SWITCHES, Mercury 

Almo Mfg. Co., 475 Washington St.. Newark, N. J. 

General Electric Vapor Lamp Co., 887 Adams St., Hoboken, 
N. J. ‘“‘Kon-nec-tor,”” ‘“‘Cooper-Hewitt.’’ 

Hart Mfg. Co., Hartford, Conn. “‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
South, Minneapolis, Minn 

Powrex Switch Co., 190 Willow St., Waltham, Mass. 

Ward Leonard Elec. Co., 34 South ‘Bt., Mt. Vernon, N. Y- 


SWITCHES, Remote Control 
Push Button, Magnetically Operated. 
Allen-Bradley Co., 1809 S. First. Milwaukee, Wis. 
Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., Hartford, 


Conn. 
Dunn, Inc., Struthers, 138 N. Juniper St., 
*‘Dunco.”’ 
General Electric Co., Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn. “Diamond H.”’ 
Roller-Smith Co., 2140 Woolworth Bidg., New York, N. Y. 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 


- Patent Fire Arms Mfg. Co., Elecl. Div., Hartford. 
onn. 


General Electric Co., Section Q-616, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn. ‘“‘Diamond H.” 


BRASS WASHERS 


Standard sizes ae. Ta on a> 
@ order. Also washers an 


Phila., Pa. 


any @ 
metal. 
Low Prices Quick Service 
Guarantee Specialty Mfg. Co. 
9610 Carr Ave. Cleveland, Ohio 


ELECTRICAL MANUFACTURING 

















Let us repeat 


—and nothing can beat 
it in penetrative action 
or excellence in bonding 
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HARVEL 512 C—the most satisfac- 
tory coil varnish yet developed. Take 
an ordinary coil and one on which 
HARVEL .512 C has been used,— 


cut a section of each, and you will 


icago 
























United see why we make that statement. 
HARVEL 512 C penetrates the 
deepest windings completely, and 
sets dry throughout, insuring excel- 
lent bonding. 
nt OTHER IRVINGTON PRODUCTS: 
7 Write for a copy of our new booklet, IRVINGTON Varnished Cambric: IRVINGTON 
just out. Varnished Cambric Tapes: IRVINGTON Irv-0- 
Slot: IRVINGTON Varnished Canvas: IRVING- 
a IRVINGTON VARNISH & INSULATOR CO. 70% Vanished sik: IRVINGTON  Fesible 
‘Strips, Irvington, N,. a Varnishes and Compounds. 
‘United 
hicago, 
ld and 
(United 
‘hicago, 
uae, STOVE BOLTS, SPECIAL RIVETS 
go, Ill. 
oq SCREW MACHINE PRODUCTS 
ferchan- SPECIAL HEADED AND THREADED PARTS—STANDARD SCREWS AND NUTS CARRIED IN STOCK 
PARTS FROM BRASS, STEEL and OTHER METALS 
Riis, THE BLAKE & JOHNSON CO. 
e SINCE 1849 WATERVILLE, CONN. 
* N.Y. 
Lartford, 
la., Pa. 
mY. 
bm ¥. 
Hartford. 


Merchan- 











‘Leading electrical manufacturers ere regularly purchasing our products. 
Over 400 standard items of TERMINALS, TERMINAL PANELS, 





iS 





~~ @ ELECTRICAL PLUGS AND SOCKETS 
Special panels to your specifications. Write for bulletins just printed. 
Service 
“a HOWARD B. JONES 
d, Ohio 2300 Wabansia Avenue Chicago, Ill. 
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SURFACE, IMMERSION, 
AND OVEN TYPES ~/or 


controlling the temperoture of 


water. one reenact o/s , efc 


AND ECONOMICAL 


STRUTHERS DUNN, INC. 


138 N. Juniper Street, Philadelphia, Pa. 


=r 


SWITCHES, Snap, Toggle 

General Electric Co., Section Q-616, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 


SWITCHES, Tank 

Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., 
Conn. 

General Electric Co., 


SWITCHES, Time 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. ‘“‘Diamond H.”’ 
Thompson Clock Co., H. C., Bristol, Conn. 
Walser Automatic Timer Co., Graybar Bldg., New York, N. Y. 


TACHOMETERS 
Weston Elecl. Instrument Co., 
Newark, N. J. 


TAGS, Terminal 
National Band & Tag Co., Newport, Ky. 


TAPE, Cotton, Linen, Silk 
Tape, "Sleeving, Webbing. 
General Electric Co., Section Q-616, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
Pa. 





Hartford, 


Schenectady, N. Y. 


582 Frelinghuysen Ave., 


TAPE, Mica 

Continental-Diamond Fibre Co., Newark, Del. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Il. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

TAPE, Rubber and Friction 

General Electric Co., Section Q-616, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. ‘‘Paragon.”’ 

Hazard Insulated Wire Works, Wilkes-Barre, Pa. 
Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

Roebling’s Sons Co., John ie Trenton, N. 

“an Elec. & Mfg. , Room 5- N, East Pittsburgh, 
a. 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

General Electric Co., Section Q-616, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Irvingten Varnish & Insulator Co., Irvington, N. J. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

— Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
a. 


TAPPING MACHINES . 
Haskins Co., R. G., 4657 W. Fulton St., Chicago, Ill. 


TERMINALS, Plain and Locking 
eet Lock Washer Co., 2533 N. Keeler Ave., Chicago, 


TERMINALS & CONNECTORS 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. (Ter- 
minals and Terminal Plates.) 
4238 Lincoln Ave., Chicago, Ill. 
(For Fuses). 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I. 
Rich & Co., H. S., 180 South Water St., Providence, R. I. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Thompson-Bremer & Co., 1640-A W. Austin Ave., Chicago, 


Til. 
Wolverine Tube Co., 1441 Central Ave., Detroit, Mich. 


ee SWITCHES 


EXPERT GLASS BLOWERS 
NEON TUBES FOR TRADE 


ALMO MFG. CO. 


475 WASHINGTON ST., NEWARK, N. J. 


Littelfuse Laboratories, 










ATLOW ELECTRIC i i a 
a Ret aa ea 


Teateatetae diols! 


alle E 


Standard types or engineered to 
YOUR needs 


POR Rae ce te eerie 





TESTERS, Coil 
Includes armature growlers, trouble shooters and other 
portable testing devices.) See also Instruments. 
Clough-Brengle Co., 1130-R W. Austin Ave., Chicago, Ill. 
(Oscillographs). 
Littelfuse Laboratories, 4238 Lincoln Ave., Chicago, Ill. 


(Neon). 
Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 
Weston Elecl. pans Corp., 582 Frelinghuysen Ave., 


Newark, N 


TESTING LABORATORIES 
Electrical Testing Laboratories, 80th St. & East End Ave., 
New York, N. Y. 


THERMOCOUPLES 
Driver Co., Wilbur B., Newark, N. J. 
Roller-Smith Co., 2140 Woolworth Bidg., New York, N. Y. 


THERMOSTATIC METAL 

Baker & Co., Inc., 54 Austin, Newark, N. J. 

Callite Products Co., 540—39th St., Union City, N. J. 
Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. ‘‘Wilco.’’ 


THERMOSTATS 

Dunn, Inc., Struthers, 188 N. Juniper, Phila., Pa. ‘“Dunco.’’ 

Edison Electrical Controls Division of Thos. A. Edison, Inc., 
43 Lakeside Ave., West Orange, N. J. 

General Electric Co., Schenectady, N. Y. 


Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. ‘‘Pyro- 
therm,’’ ‘“‘Sensatherm,”’ ‘‘Vasaflame.’’ 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
South, Minneapolis, Minn. 


Supreme Electric Products Corp., Rochester, N. Y. 

Ulanet Co., George, 85 Columbia, Newark, N. J. 
“‘Gulco,’’ ‘“‘Capsule,’’ ‘‘Firecracker.’’ 

Wilcolator Co., 17 Nevada St., Newark, N. J. 


TIMING DEVICES 
Thompson Clock Co., H. C., Bristol, Conn. 
Walser Automatic Timer Co., Graybar Bldg. be New York, N. Y. 


TINSEL, Cord and Thread 

Diamond Braiding Mills, Chicago Heights, Il. 

General Electric Co., Section Q-616, Appliance and Merchan- 
dise Dept., Bridgeport, Conn 

Rockbestos Products Corp., 705 "Nicoll St., 


TOOLS, Portable, Motor Driven 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 


TRANSFORMER CORES. See Cores, Trans- 
former. 


TRANSFORMERS, Low Voltage Power 

Coto-Coil Co., 229 Chapman S8t., Providence, R. I. 

General Electric Co., Section Q-616, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. 

General Radio Co., Cambridge, Mass. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


TUBES, Fibre. See Fibre, Vulcanized. 


TUBES, Paper (Spiral Wrapped) 
Paramount Paper Tube Co, 2035 Charleston St., 
Ill. (Square, Rectangular, Round Shapes.) 


TUBING, Brass & Copp 
Ilsco Copper Tube & Products. oo » Inc., 5629 Madison Road, 


Cincinnati, Ohio. 
65 Mill, Waterbury, Conn. 


Scovill Mfg. Co., . 
Wolverine Tube Co., 1441 Central Ave., Detroit, Mich. 


TUBING, Phosphor Bronze 
Phosphor Bronze Smelting Co., 2200 Washington Ave., 
delphia, Pa. 


*«“Pigmy,” 


New Haven, Conn. 


Chicago, 


Phila- 


TUBING, Varnished Fabric (Spaghetti) 

ey Co., Wm., 268 Fourth Ave., New York, N. Y. 
“Turbo.’’ 

General Electric Co., Section Q-616, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Irvington Varnish & Insulator Co., Irvington, N. J 


—- Insulator Co., 200 Varick, New York, N. Y. “Em- 

pire. 

TUNGSTEN WIRE, Rods, Sheets & Special 
Shapes 


Callite Products Division, 540-39th St., Union City, N. J. 
Cleveland Tungsten Mfg. Co., Inc., 9410 St. Catherine Ave., 
Cleveland, Ohio. 


TWINE, Armature 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 


UNDERCUTTERS, Mica. See Slotting Ma- 
chines & Tools. 











| TERMINAL 
TAGS 


MADE of Aluminum 
or copper. Plain 


ng wires ett Newport, Ky 
Stef TAG CO., ine. | WwW 





PAPER TUBES 


SPIRAL WRAPPED 
SQUARE—RECTANGULAR—ROUND 
Write for Samples and Prices 


Paramount Paper Tube Company 
2035 Charleston St. 










Tue No.84 
WINDER 


Pie-wound intermediate transformer coils can 
be produced with three to four times the output 
of a single-coil winder. Send specifications for 
detailed information. 


UNIVERSAL WINDING COMPANY 


BOSTON 





RE- 


UNITS, 
SISTANCE 
General Electric Co., Schenectady, 


RODS, GRIDS, ELEMENTS, 


Trent Co., Harold E., = N. 54th , hy Philadelphia, Pa. 
Vulcan Elec. Co., Lynn, Mass, 

Warren Electric ‘Appliance Co., Warren, Pa. 

Watlow Elec. Mfg. Co., 1326 N. 23rd St., St. Louis, Mo. 
Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, Pa. 


VALVES. See Controls & Valves. 


VARNISH, 
Varnish. 


VOLTMETERS. See Instruments. 


WASHERS, Felt 
Felters Co., 210 South St., Dept. E.M., Boston, Mass. 
Western Felt Works, 4029° Ogden Ave., Chicago, Ill. 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa. 
Barnes Co., Wallace, Bristol, Conn. 

Beall Tool Co., East Alton, Ill 

Butcher & Hart Mfg. Co., Toledo, Ohio. 

Eaton Mfg. Co., Massillon, Ohio. 

Hobbs Mfg. Co., Worcester, Mass. 

National Lock Washer Co., Newark, N. J. 

Philadelphia Steel & Wire Corp., Germantown, Phila., Pa. 
Positive Lock Washer Co., Newark, N. J. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chicago, Ill. 
Thompson-Bremer & Co., 640-A W. Austin Ave., Chicago, Ill. 
Washburn Co., Worcester, Mass. 


WASHERS, Metallic 

Guarantee Specialty =r Co., 9610 Carr Ave., Cleveland, O. 
Hubbard Spring Co.. M. D., Pontiac, Mich. 

Plume & Atwood Mfg. Co., Waterbury, Conn. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and Fin- 
ishing; tee s Compound; Sealing Cement, 
Dolph Co., John C., 168 Emmett, Newark, N. J. 
General Electric Co. , Section o" -616, Appliance and Merchan- 
dise Dept., Bridgeport, 
Mica Insulator Co., 200 Varick, New York, N. Y. ; 
Zophar Mills, Inc., 242-246 Lorraine St., Brooklyn, N. Y. 


WINDERS, Coil. See Winding Machines. 


WINDING MACHINES, Coil 

Belden Mfg. Co. 4633 W. Van Buren, Chicago, Ill. 

Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Til. 
Universal Winding Co., Boston, Mass. “*Leesona.’ 


WINDINGS. See Coils, Finished. 


WIRE & CATHODES Oxide Coated for Radio 
Tubes, Cathode-Ray Tubes; Also Special 
Applications 

Callite Products Division, 540—39th St., Union City, N. J. 


WIRE, Armature Banding. See Wire, Bare. 


WIRE, Bare 
Copper, Phosphor Bronze, Steel, Iron; Armature Banding. 
See also Tungsten & Molybdenum. 
American Enameled Magnet we. o. Port Huron, Mich. 
American Steel & Wire Co., 208 8. La Salle St., Chicago, 
Til. (United States Steel pK Subsidiary). 
Ansonia Electrical Co., 59 Main St., Ansonia, Conn. 
Belden Mfg. Co., on is Van Buren, Chicago, Ill. 
_. Cable Corp., 0 Lexington Ave., New York, , a 
rene = ane Smelting Co., 2200 Washington Ave., Phitte: 
delphia, 


Riverside Metal Co., Srershae, Patina Cents, N. J. 


Roebling’ a Co., John A., Trenton, 
Scovill . Co., 65 Mill, Waterbury, Conn. 


SEALED THERMOSTAT 


Insulating. See Lacquer, Paint, 


on 
Sf diam. 


GEO. ULANET CO., 85 Cotumbia St. Newark, N. J. 








Seripe, ine, Rings, Tubular, Immersion, 
_ Heaters, Air Heaters 
ieee Furnace T. ypes. 


Harold E. Trent Co. phitadelphia, Pa. 


419 N. 54th St., 
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Ill. 
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Composite 
Mica Insulations 


FOR COILS, SLOTS, ETC. 


A COMPLETE 
STOCK... 
PROMPT 
SERVICE! 















Thirty different diameters, 
a dozen different colors, 
a stock sufficient to meet 
your most pressing pro- 
duction requirements. 


Brand Turbo Oil Tubing 
with the Smooth Inside 
Bore has been the stand- 
ard in the radio industry 
since 1920. 


Complete catalog on request. A sample card is available. 


WILLIAM BRAND & COMPANY 


276 Fourth Ave. 217 North Desplaines St. 
New York, N.Y. Chicago, Ill. 


SINCE 1920 THE FINEST IN INSULATION 


EyANene 
ee ee ee 2 


Write for 


NEW 
CATALOG 


INSTRUMENTS 
for 
MEASUREMENTS 
and 


CONTROL 


Laboratory Instruments 
Production Instruments 


D’Arsonval and Magnetic 
Relays 


G-M LABORATORIES, INC. 


““a.ts. Available in Sheets, Full Width Rolls, or 






































Made with new, improved 
cement... Greater oil 

resistance. More Flexible 
---Retain Flexibility longer 





Tape, in these forms:— 






[' bite Peet the cast Fish Paper and Mica, Rope Paper and Mica, 


Rene yetue ie Anais Ae Micanite Coil Insulation No. 28 (for hot 
moulding), Micanite Paper, Micanite Cloth, 
Mica and Silk, Mica Folium, Pressboard and 


Mica, Micanite Moulded Slot Insulations 


tuated directly on the board- 
walk—with spacious ocean- 


Choose the 
view bedrooms, wide verandahs 


CHELSEA= feu ding foo 2 se 


ocean’s 5 e Chels 
offers complete _ satisfaction 













at unmatched value, serving 
“a bountiful table of excel- 
lently prepared food.” Choose 
the Chelsea—where you get the 
most for your money, among 
a discriminating clientele. 


made to blueprint specifications. PROMPT 
SHIPMENT. Write for samples and prices. 


gt ae Mica Insulator Co. 


BOARDWALK AT MORRIS AVENUE 













ATLANTIC CITY OPEN ALL YEAR 
Joel Hillman Julian A. Hillman perso” s 
J. Christian Myers it NG ot Oe 200 Varick S N York: 542 ‘ - 1276 
@Se Bee BOB 282828 aye Nie Zone arick Street, New York; 542 So. Dearborn St., Chicago; 127 
‘oN +H W. 3rd St., Cleveland. Branches at Birmingham, Boston, Cincinnati, 





Los Angeles, San Francisco, Seattle. Canada: Montreal, Toronto. 
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WIRE, Copper Clad 
Callite Products Company, 540—39th St., Union City, N. J. 


WIRE, Copperweid 
Callite Products Company, 540—39th St., Union City, N. 
General Cable Corp., 420 Lexington Ave., New York, N. 


WIRE, Fixture 

General Cable Corp., 420 Lexington Ave., New York, N. Y 

General Electric Co., Section Q-616, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. 

Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 

Roebling’s Sons Co., John A., Trenton, N. J. 

Rockbestos Products Corp., 705 Nicoll St., New Haven, Conn. 


WIRE FORMS 

American Steel & Wire Co., 208 8S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary). 

Barnes Co., Wallace, Bristol, Conn. 

Hubbard Spring Co., M. D., Pontiac, Mich. 

Raymond Mfg. Co., Corry, Pa. 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Insulated 

American Enameled Magnet Wire Co., Port Huron, Mich. 

American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary). 

Ansonia Electrical Co., 59 Main St., Ansonia, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. ‘‘Colo- 
rubber,”’ ‘‘Nitro.’’ 

Diamond Braiding Mills, Chicago Heights, Ii. 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 
“‘Enterite,”” ‘‘Peerless.’’ 





and 


EYELETS —Regular and Special 
WIRE —Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 
Waterbury, Conn. 


General Electric Co., Section Y-615, Appliance and Mer- 
Sentien Dept., Bridgeport, Conn. “‘GE Flex,’ ‘‘Delta- 
ston.’” 
Hazard Insulated Wire Works, Wilkes-Barre, Pa. 
Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 
Precision Seamless Tube Co., 204 Osborn St., Philadelphia. 


Pa. 
Rockbestos Products Corp., 705 Nicoll St.. New Haven, Conn. 
Roebling’s Sons Co., John A.. Trenton, N. J. 
Winsted Division Hudson Wire Co., Winsted, Conn. 


Turn to pages 54 & 55 
about the 


read all 





WIRE, Magnet 

Acme Wire Co., New Haven, Conn. 

American Enameled Magnet Wire Co., Port Huron, Mich. 

American Steel & Wire Co., 208 8. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary). 

Ansonia Electrical Co., 59 Main St., Ansonia, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. ‘‘Cot- 
enamel,’’ ‘‘Celenamel.’’ 

General Cable Corp., 420 Lexington Ave., New York, N. Y. ' 

General Electric Co., Schenectady, N. Y. 

Rockbestos Products Corp., 705 Nicoll St., New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 

Winsted Division Hudson Wire Co., Winsted, Conn. 


WIRE, Resistance 

Driver Co., Wilbur B., Newark, N. J. “ee, “‘Cupron,’* 
“‘Fecraloy,”’ ‘‘Hilo,”” ‘‘Cobanic,” “Radiocarb,”’ 
“*Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J. ‘“‘Advance,”’ ‘‘Calido,’ 
“Climax,’”’ ‘‘Hytemco,’’ ‘‘Nilvar,’’ ‘‘Magno,’’ ‘‘Comet,”’ 
“Gridnic,”” ‘‘Radiohm,’’ ‘‘Ohmax,”’ ‘“‘Midohm,”’ ‘‘Lohm,’’ 
“‘Ideal,”” ‘“‘Karma,’’ ‘“‘Lucero,’’ ‘“‘Nichrome.” 

Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel,”” 
““Chromel-Alumel.’’ 

Jellif? Mfg. Corp., C. O., Southport, Conn. ‘‘Kanthal.’’ 


WIRE STRIPPERS. See Strippers, Wire. 


ZINC 

ange Zine Co., 160 Front, New York, N. Y. ‘Horse 
ead.’’ 

Platt Bros. & Co., Waterbury, Conn. (Fuse Metal, Wire 
& Strip). 


Second Annual 


PRODUCT DESIGN 


CONTEST 


of 


ELECTRICAL MANUFACTURING 


Quite possibly you are qualified to enter a new or redesigned product in this Contest 
which is open to all engineers and designers of electrically operated machines, appliances 


or equipment. 


ELECTRICAL MANUFACTURING 


*500.°% in 


114 


232 Madison Avenue 
NEW YORK, N. Y. 


Prizes 


ELECTRICAL MANUFACTURING 
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WHEN DESIGNING 
NEW TRIMMER 
OR R. F. BYPASS 
ae... 
SPECIFY BRAND ¢ 
MICA PUNCHINGS. %& 


New York, N. 


JUNE, 1936 






Brand India Ruby Mica 
Punchings can be sup- 
plied to your individual 
specifications. As the 
product of only one mine 
is used, consistently high 
standards of quality and 
electrical characteristics 
are assured at all times. 


Avail yourself of our complete engineering service. Write for descriptive 


catalog. 
WILLIAM BRAND & COMPANY 
276 Fourth Ave. 217 North Desplaines St. 


7. Chicago, Illinois 
SINCE 1920 THE FINEST IN INSULATION 


eh, ey ae ey 
Wes 
nes ) 


-INSULATION-: 


** Simplicity Itself” 


Approved 


ILSCcO 
SOLDERLESS LUG 


The simplicity of this lug is its greatest feature. Other features are-—{1) You need only « 
screw driver, or pliers to tighten wire to connector; (2) Takes only 2 minute to 
attach wire; (3) It's adaptable; will take care of different sizes of wires both solid and 
stranded; (4) Because of the triangular clamping the stranded wires are forced 
into a solid mesh; (5) The serrations on the bottom of the flat piece assist greatly in holding 
the wire with a vise-like grip; (6) The set screw does not come in contact with the wire; 
QA collar ¢an be furnished to accommodate more than one wire. Send for 
SAMPLES and Prices. 


ILSCO COPPER TUBE & PRODUCTS, Inc. 
5629 Madison Rd. Cincinnati, O. 


SPRING, PLAIN AND SPECIAL 
WASHERS — STAMPINGS 


We stock many sizes of Flat Smoothcut Brass & Steel plain washers. 
Also stock Brass & Steel Cotters. Let us quote on these and your 
= or Coiled spring requirements. Send prints or samples for 
estimates. 
M. D. HUBBARD SPRING CO. 
Established 1905 PONTIAC, MICH. 






















Type QE Electric 
WILCOLATOR 






Rating: 125 volts, 35 amperes, 250 
volts, 20 amperes, A.C. only. 
Used with a relay on D.C. 









A fully inclosed thermostat for 
applications where remote control 
of temperatures is required. 









The flexible construction of this 
thermostat makes it particularly 
adaptable to installations where 
the thermostat should be mounted 
separate from the appliance. 












For further details write 


THE WILCOLATOR CO. 


17-23 Nevada Street, Newark, N. J. 
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FINISHES 


INSULATED FOR LASTING SERVICE WITH 
S-W AJAX INSULATING VARNISHE Sty 




































































For nearly 30 years Sherwin-Williams 
have been leaders in the development of 
insulating varnishes. It is only logical 
that American Transformer Co., Newark, 
N. J.—leaders in the transformer field— 
should have adopted S-W Ajax Insulat- 
ing Varnishes and Compounds to insure 
lasting service for every coil they make. 


Among essential construction features 
of AmerTran Transformers is their use of 
a “vacuum varnish-impregnation treat- 
ment.” All detrimental moisture and air 
is removed by heat and vacuum. Pre- 
heated varnish is then drawn into the 
tank so that the entire coil is covered. The 
vacuum, followed by pressure behind 
the varnish, assures penetration into 
every pocket. It saturates the fibrous in- 
sulation, making it oilproof, improving 
the thermal characteristics, increasing 
the dielectric strength and adding to the 
mechanical strength of the coil. And S-W 
Ajax Varnishes do the job. 

Let the S-W Finish Engineer demon- 
strate what S-W Ajax Varnishes can do to 
improve your coils. Write The Sherwin- 
Williams Co., Cleveland, Ohio, and prin- 
cipal cities. 







SHERWIN- 
WILLIAMS 


INDUSTRIAL FINISHES 
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Leak - Proof 


Enameled 


Magnet Wire 
for 
Radio and Ignition 
Coils 


to meet the highest requirements * 


* Highest grade gum enamel used in the 
coating compound, plus a new coating 
method, gives a uniform smooth flexible 
coating which is extremely adherent, and 
considerably in excess of all high standard 
specifications. 


¥ Electrical properties of enamel film 
also above these specifications. 


¥% Continuity of film is as yet unequalled. 


¥% Finest spools and spooling assures free 
unwinding, either from revolving or 
stationary spool. 


¥* Well-filled spools of one piece wire, 
even in finer sizes, is guaranteed. 


¥* ALL WIRE MERCURY TESTED 
before shipment. The only test revealing 
weak spots in enamel covering, hence pro- 
tecting against loss leakage in a winding. 
ALL WIRE GUARANTEED LEAK 
PROOF. 


In the field of fine wire manufac- 
ture, the Hudson Wire Company 
has a long-established and re- 
sponsible position. Unusual insu- 
lation requirements are given 
prompt attention; and we will be 
pleased to quote you. 


Winsted Division 
HUDSON WIRE CO. 
Winsted, Conn. 


We also offer high grade cotton and silk 
covered wire, cotton and silk over enamel; 
also Litz Wire in standard constiuctions. 










A high grade fibre board for electrical 
insulation. A material of quality 
possessing high tensile and dielectric 
strength. Used by many of the leading 


manufacturers of electrical equipment. 


Pulp Products Department 


IDENTIFIES _ | 
LIGHTING EQUIPMENT 








BEAD CHAIN MANUFACTURING CO. 
par OFF. BRIDGEPORT, CONN. 





An extremely hard board 
of superior quality which 
can be used in place of 
more expensive types of 
insulating materials. 


WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue ean, ae 35 £. Wacker Drive Chicago, Ill 
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A 7000-P 


VS Series 


“77000” Series 


SUPERIOR 


BECAUSE OF THE FOLLOWING ADVANTAGES: 


Thick, closely-fitting felts, providing 
extra protection. 


Effective labyrinth formed by felt 
seal and plates against recessed 
inner ring. 


Felt seal removable in ifs entirety— 
for inspection, cleaning or renewal 
of grease. 


Felt seal entirely within confines of 
both rings and therefore not ex- 
posed to injury. 





Ma iiticdeel iat 


Seal construction avoids race dis- 
tortion, assuring dimensional ex- 
actness and quiet running. 


Wide, solid inner and outer rings 
with maximum contact on shaft and 
housing, making inserts in housing 
unnecessary and militating against 
slippage, looseness and escape of 
lubricant past outer ring. 


Grease capacity ample for long 
periods of service. 


CA 


., STAMFORD, CONN. U.S.A. 
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A “‘passable’’ cord never made a good appliance 
better. More often its lack of stand-up 


ability has adversely affected the ultimate con- 
sumer’s opinion of an otherwise high grade article. 


We believe General Cable Cords are just about 
“top” in quality. All are bracelet labeled—and 
you, the technical buyer, will appreciate the extra 
certification in the General Cable name on the 
label. 


















You can measure the extra satisfaction these cords 
will enable your product to give its purchaser. 
Test them by any comparison you will. If they 
don’t speak for themselves, and loudly—well, 
they will. 


Drop a line to the nearest Company office and let 
us demonstrate to you the “plus” quality in 
General Cable Cords. 





\<!D-RIP 
ALL-RUBBER 
POSJ 
LAMPCORD 


SMOOTH OVAL 
CONTOUR 


SIMPLEST ‘*MID-RIP”’ 
SEPARATION 


EASY STRIPPING 
CLEAR, BRIGHT COLORS 
—B BROWN 


L ‘ ‘ 
GREEN, IVORY 


THE OUTSTANDING POS J CORD 





Sales Offices: ATLANTA - BOSTON «+ BUFFALO + CHICAGO + CLEVELAND - DALLAS «+ DETROIT - 1OS ANGELES 
NEW YORK ° PHILADELPHIA -« PITTSBURGH - ROME «+ SAN FRANCISCO « ST LOUIS + SEATTLE - WASHINGTON. DC 








